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Mobile Radio Technology: 
Celebrating 15 years 


The first issue of Mobile Radio Technol- 
ogy bore the date January/February 1983. 
Three partners who owned Wiesner Pub- 
lishing Company in Littleton, CO, launched 
the magazine: E. Patrick Wiesner, James 
D. Fahnestock and Phil D. Cook. 

When they previously were executives 
with Cardiff Publishing, Wiesner and Cook 
started other magazines and managed Com- 
munications, perhaps the first magazine to 
cover the business and industrial land mo- 
bile radio industry. Fahnestock had previ- 
ously edited electronics magazines and had 
published a daily city newspaper. 

In the 1970s, looking for a better place to 
raise his family, Fahnestock decided to 
move from New York to Colorado. He met 
Wiesner when he applied for a job with 
Cardiff. No job resulted, but with common 
interests in golfing and flying, he and 
Wiesner became friends. Fahnestock went 
into business distributing computer hard- 
ware. He relocated to Evergreen, CO, es- 
tablishing his company under the name of 
Westek. 

Wiesner exited Cardiff in 1980 and hung 
out his shingle as a publishing consultant; 
meanwhile, he and Fahnestock talked about 
starting a publishing company. They con- 
vineed each other, formed Wiesner Publish- 
ing in 1982 and launched its first magazine, 
Satellite TV. The magazine continues today 
under a different owner and under the name 
Private Cable. A few months after the first 
magazine was launched, Cook became the 
third pariner and began work in September 
1982 to launch Mobile Radio Technology. 

! became an employee and trained under 
Fahnestock beginning in April 1983, work- 
ing initially on the two magazines and later, 
several others. Mercy Contreras, now a 
group publisher with MR7T's current owner, 
left her job at Cardiff and became a Wiesner 
Publishing employee in July 1983, selling 
advertising in MRT. Cook sold his partner- 
ship interest about a year later and went on 
to launch magazines and other businesses 
of his own and to represent other publish- 
ers. In 1986, Intertec Publishing purchased 
MRT along with two other magazines from 
Wiesner Publishing. Not long afterward, 
Fahnestock sold his company stock. 

Today, Wiesner publishes a number of 
magazines as majority owner of Wiesner 
Publishing. which now is headed by his son, 
Dan. Fahnestock is retired and pursues in- 
terests in travel, fying, amateur radio and 
computers. Cook joined Intertec in 1997 
and sells advertising in RF Design maga- 
zine as the marketing manager for the west- 
ern United States, 


Talk about change. When I went to work 
at Wiesner Publishing, I was one of seven 
employees. Intertec is large enough that the 
employee count fluctuates daily, but the 
total is about 1,400. Quite a difference! In 
fact, it is impossible to identify all of the 
individuals who now contribute effort to- 
ward the magazine, because upwards of 50 
to 100 employees spend time ranging from 
a tiny amount to full time on MRT in van- 
ous roles. 

I'll name a few, though. Raymond E. 
Maloney, in 1986, as vice president of fi- 
nance for a much smaller Intertec, helped 
with the acquisition. He now is president 
and CEO of the company. Cameron Bishop, 
now senior group vice president, was a key 
player in the acquisition as a group vice 
president in 1986 and has been among our 
executive management ever since. Eric 
Jacobson, now vice president of business 
development. was our publisher during the 
first few years at Intertec. 

Our current editorial team includes David 
A. Keckler, features editor; Nikki Chandler, 
associate editor, and Scott Dolash, associ- 
ate art director. Our two most active advis- 
ers are Raymond C. Trott, P.E., who began 
helping us in 1987, and Robert H. 
Schwaninger Jr., who became our regula- 
tory consultant and columnist in 1992. 
Schwaninger followed Alan Tilles. who had 
filled a similar role beginning in 1991. 
Harold Kinley, C.E.T., brought us the idea 
for and began writing the “Technically 
Speaking” column in 1993. A writer and 
west coast editor during the magazine's 
infancy was Jack Daniel. Last, but certainly 
not least, on this roster of staff members, 
advisers and other regular contributors, is 
Fred M. Link. Link, a pioneer two-way 
radio manufacturer, became our industry 
consultant in 1984 during the Wiesner days. 

Julie Neely is our circulation manager; 
Dennis Hegg and Joyce Bollegar sell dis- 
play advertising. (Hegg started with Intertec 
in 1982 and was assigned to MRT when it 
was acquired.) Dawn Rhoden sells classi- 
fied advertising. Scott Hanna and Patti Lee 
coordinate the advertising materials. 

Wiesner, Fahnestock and Cook con- 
ceived the idea for the magazine and 
launched it; many fine people have given it 
their energy and skills in the intervening 
years, and it has a superior team of con- 
tributors, staff and managers today. Mercy 
and I join in thanking everyone who has 
had a role in giving their talents to the 
magazine during its first 15 years, as well 
as the readers who have welcomed it and 
the advertisers who have supported it. 


—Don Bishop 
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C alendar 


1998 

May 

11-14—Telecommunications Resellers Association Spring Confer- 
ence and Exhibition, San Francisco Marriott, San Francisco. Con- 
tact; Susannah Gaylord Stoll, 202-835-9898 ext. 3009. 

18-21—Vehicular Technology Conference, sponsored by IEEE Ve- 
hicular Technology Society, Westin Hotel, Ottawa, Canada. Contact: 
908-562-3870. 

20-22—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Canada. Contact: 613-233-4888. ext. 102. 


June 

7-11—Supercomm, sponsored by USTA and TIA, Georgia World 
Congress Center, Atlanta. Contact: 1-800-278-7372. 

7-11—ICC, the IEEE International Conference on Communications, 
sponsored by IEEE, Georgia World Congress Center, Atlanta. 
Contact: Debra Jordan, 404-529-5851. 

28-July 2—UTC National Conference & Exhibition, sponsored by 
UTC, The Telecommunications Association, Hynes Convention 
Center, Boston. Contact: 202-872-0030. 


July 
15-17—Communications Expo/Show of the Americas, Miami Beach 
Convention Center, Miami. Contact: Jackie Gonzales. 305-412-9000. 


August 

9~13—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Albuquerque Convention 
Center, Albuquerque. Contact: 904-322-2500. 


September 

23-25—Personal Communications Showcase, sponsored by Personal 
Communications Industry Association, Orange County Convention 
Center, Orlando, FL. Contact: 703-739-0300. 


23-25—PCS Latin America, sponsored by the Personal Communi- 
cations Industry Association, Orlando, FL. Contact; Cathy Graham, 
703-739-0300, ext. 3706. 


October 


12-14—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, Bally’s Las Vegas, Las Vegas. Contact: 
202-785-2842, 

14-16—TelecomLatina, co-sponsored by Mobile Radio Technology, 
Miami Beach Convention Center, Miami. Contact: 1-800-288-8606. 

19-21—RF Design Conference & Expo, sponsored by RF Design 
magazine, San Jose Convention Center. San Jose. CA. Contact: 1- 
800-288-8606, 


November 

11-15—Communications Marketing Conference, sponsored by the 
Communications Marketing Association, San Diego Princess Re- 
sort, San Diego. Contact: Bernie Brownson, 303-371-8182. 

12-13—AMTEX, sponsored by the American Mobile Telecommu- 
nicaions Association, Fontainebleau Hilton, Miami. Contact: 202- 
331-7773. 

12-13—Third International Congress on Commercial Trunked 
Radio, sponsored by the International Mobile Telecommunications 
Association, Fontainebleau Hilton, Miami. Contact; 202-331-7773. 

20—Radio Club of America, Communications Symposium, 89th An- 
niversary Dinner and Awards Presentation, New York Athletie Club, 
New York. Contact: Gerri Hopkins, 908-842-5070 


1999 


February 

8-10—Wireless, sponsored by the Cellular Telecommunications In- 
dustry Association, Ernest Morial Convention Center, New Orleans. 
Contact: 847-940-2155, ah, 
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echnically speaking 


Electromagnetic compatibility vs. 


By Harold Kinley, C.E.T. 


With the proliferation of digital electronic 
control devices or electronic control units 
(ECU) within vehicles, the problem of elec- 
tromagnetic compatibility (EMC) has really 
come to the forefront. How can all of these 
devices peacefully coexist within the con- 
fined space of vehicles? Now, throw in the 
mobile radio, with its relatively high RF 
power output and sensitive receivers, with 
an ever-increasing number of channels and 
range of operating frequencies, and the 
problem really gets complicated! 

The problem is really a two-way (no pun 
intended) problem. That is, the radio trans- 
mitler can cause mild-to-severe degradation 
of the on-board electronics that control such 
things as ignition, braking and transmis- 
sions. Conversely, the ECUs might cause 
severe degradation to the mobile receiver. | 
remember a time when the communications 
technician only had to worry about a thing 
called fgaition noise. And this only oc- 
curred at VHF low-band frequencies— 
right? Wrong. Contrary to some writings, 
the ignition noise problem could be severe 
at VHF high-band frequencies. Now that 
we have a multitude of other noise sources 
to concern us, the old ignition-noise prob- 
lem pales in comparison. 


Electronic ignition systems 

| remember my first encounter with the 
problem of the mobile radio transmitter in- 
terlering with the ECU that controls the 
ignition system of a pickup truck. The com- 
plaint was: “The engine stalls when | key 
the transmitter.” It was one of those unusu- 
ally cold January days in upstate South 
Carolina when I had to go out and check this 
problem. Like everything else that slows 
down in cold weather, my brain seemed to 
be no exception. 

Anytime I have to deal with jatra- 
vehicular interference, one of my first ob- 
jectives is to determine whether the interfer- 
ence is conducted or radiated, It is impor- 
(ant to make this determination because this 
factor determines how the problem is going 
lo be attacked and, one hopes, solved. Ra- 
diated interference means that the inter- 
ference is entering or leaving the radio an- 
tenna. Conducted interference means that 
the interference is entering or leaving via 
cables, usually the power leads. 

My first test was to confirm the com- 
plaint, just to satisfy myself that the problem 
did exist. So, | cranked the truck and keyed 
the mobile radio transmitter. To my chagrin 
the truck engine immediately shut down. 


PREAMP 


() 


mobile radio installations 


SPECTRUM 
ANALYZER 


Figure 1. This setup is used to search out the source of the interfering signal on the vehicle. 


This radio had been installed a couple of 
years ago by another technician and appar- 
ently had worked well for some time before 
this problem appeared. 

Next, I removed the antenna connector 
from the radio and connected a dummy load 
instead. Again, I cranked the truck and keyed 
the transmitter. This time nothing 
happened—the truck ran on without skip- 
ping a beat. So, this interference was of the 
radiated type. The next step was to check the 
antenna. The forward-reflected power ratio 
looked good. The antenna was installed on 
the truck fender, next to the hood, so [ raised 
the hood of the truck to explore underneath. 
I discovered that the antenna was sitting 
adjacent to the ECU that controls the 
ignition. 

After this discovery, I suspected that the 
problem was the proximity of the antenna to 
the ignition ECU. Relocation of the antenna 
might solve the problem, but why had the 
problem just started when the installation had 
been working fine for some time? 1 quizzed 
the customer about the timing of the prob- 
lem. Had anything been changed recently? 
Exactly when did the problem start? At first 
the customer expressed no knowledge of any 
changes around the time the problem started. 
But when asked specifically about the ECU 
he suddenly remembered that the ECU had 
been changed because of an ignition prob- 
lem. Sure enough, that had been about the 
time the problem started with the radio. 

The replacement ECU was apparently 
different from the original manufacturer’s 
part. At this point, it appeared that the prob- 
lem might best be solved by relocating the 
antenna to a point further away from the 
ECU. However, before spending more time 
in that miserable cold, I decided to try a cheap 
trick on a hunch. Using a piece of regular 
kitchen aluminum foil, [ carefully wrapped 
all the wires entering the ECU. Then, to test 
the results. ] cranked the truck and keyed the 
transmitter. To my delight, the truck ran on. 


Transmission ECU 
Recently, a problem was discovered in an 


SEVERAL TURNS 
OF HEAVY-GAUGE, 
“ie ENAMELED WIRE 


Figure 2. The pickup coil is constructed using 
several turns of heavy gauge enameled wire 
connnected to an SO239 UHF connector. 


International truck that is used to transport 
a crawler tractor used for forest fire sup- 
pression. The complaint was that something 
on the truck was interfering with normal 
radio reception on our state two-way radio 
receiver. The transceiver is a 32-channel 
VHF high-band with frequencies ranging 
from 151MHz to |S9MHz. The interference 
was more severe on some channels than on 
others. 

The first step in trying to resolve the prob- 
lem was to determine the source of the in- 
terfering signal. The first possibility to come 
to mind was the ECU that controlled the 
engine. In order to search out the source of 
the interference, a Tektronix 495P spectrum 
analyzer was used with a sniffer probe 
attached, and a preamplifier was connected 


fcontinued on page 52) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley’s email address 
is hkintey@aol.com, 
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Gimme shelter: 
Alternatives for 
housing remote 


equipment 


‘Alternative’ equipment shelters can be steel, 
timber and concrete structures. They all serve 
the same purpose: protecting expensive radio 
equipment from the elements—and the perennial 
errant marksman. 


By Donald E. Koehler 


Many owners and operators of repeaters and mobile base 
stations dread the opening of hunting season. Although most 
sportsmen are responsible in their use of firearms, it is the few 
who inflict vandalism on remote equipment that cause the main- 
tenance staff the most grief. 

Vandalism to remote equipment is not limited to just hunting 
season. Unfortunately, in many areas of the Western United 
States, it is a year-round problem. Some sites are safe because 
of a location where access is restricted. Some sites are so re- 
mote that only a helicopter can easily get to them, (See “He- 
licopter Operations for Service Technicians,” MRT, September 
1996.) One type of location I was lucky enough to obtain in the 
past was a military surplus aircraft control and warning 
(AC&W) radar site. These sites were secure, with thick con- 
crete walls and either fenced roads or fencing around the the 
site itself. Infrastructure included power, telephone and alarm 
lines. Not every site has these amenities. 

To provide a defense against both the “buckaroos” and the 
elements, remote shelters must be sturdy, yet as economical as 
possible to place at multiple sites. The following review dis- 
cusses the kinds of shelters I have seen used for housing equip- 
ment in a rural or remote setting and gives two prefabricated 
“bullet-resistant” solutions that have worked well for me in the 
past. Finally, a type of shelter is examined that can be con- 
structed on-site with a minimum number of workers. 


Any shelter in a storm 

In addition to standard, metal-framed and metal-sided build- 
ings, I have seen log cabins, CONEX (metal ISO) shipping 
containers, plywood sheds, purpose-built metal cabinets and 
expensive cinder-block structures used to house radios. Oddest 


Koehler, a long-time communications technician, now teaches at the 
University of Alaska, Anchorage. His email address is 
afdek] @uaa.alaska.edu. 
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of all was a (new) septic tank used to 
house radios, duplexers and the batteries 
to power the installed systems. Each of 
these shelters was intended to be cost- 
effective, to be easily built or installed 
on-site, to provide excellent environmen- 
tal protection and, one hopes, to protect 
against theft and vandalism. Of the lot, 
the log cabin and the septic tank were 
the most successful—inasmuch as they 
were cost-effective and relatively easy 
to transport and to erect on site. They 
provided excellent physical protection, 
and they had space for both communica- 
tions and power systems. 


Engineering: From sanitary to radio 

A new septic tank is relatively easy to 
convert into a remote equipment shelter. 
Usually made of reinforced concrete, it 
has holes cut out or cast in place for a 
pump-out and a connection to the leach 
field. Although the tank is designed to 
be buried, | recommend it be placed 
above ground. Once the tank is delivered 
and laid on its side, its access cover can 
be modified to provide rain protection 
and security. A new cover can be cast 
that incorporates a stout locking bar and 
that accommodates recessed “post of- 
fice” padlocks. When covered by short 
strips of metal pipe, the padlocks are 
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proof against even large-caliber firearms. 
Sheetmetal strip-mounted above the en- 
trance will keep the worst of rain and 
snow safely on the outside of the enclo- 
sure. Access for power and antenna 
cables is provided by use of thick-walled, 
“J-shaped,” metal pipes mounted in the 
holes intended for the leach field piping. 
A set of flanges can be welded or bolted 
into the concrete to secure the cable en- 
trance. Addition of silicon caulk makes 
for a drip-proof entry. Equipment may 
have to be broken down to pass through 
the small opening used as a door, but 
this is a small price to pay for a bullet- 
proof shelter. A good coat of paint seals 
the structure and helps to “blend” its 
visual signature into the local terrain. 
An added benefit to using the heavy 
concrete tank structure is that it makes 
an excellent partial anchor for whatever 
tower you add to support your antenna, 
The only puzzle is how to mount your 
solar panels to allow maximum exposure 
to sunlight and minimum exposure to 
“stray” bullets. Mounts differ, but heavy 
metal plates—the size of your panels— 
will go a long way toward protecting 
your investment. A short “lip,” about 
3cm in height, around the panel edge 
adds to the shielding. Protection of inter- 
connecting cables is up to your imagina- 


1-800-255-1479 ext. 362 

or fax us at 1-800-349-5444 
Visit our Web Site at 
http:/Avww.andrew.com 


tion—thick-walled metal pipe is an ex- 
cellent protection, but it is expensive. All 
of these materials and the modified tank 
can be transported to your site on a trailer 
pulled by a pickup truck—and the trailer 
can be rented to further control costs. 

The log cabin? It was pre-cut and as- 
sembled in the shop area. Once every- 
thing was fitted together, all the logs 
were marked and the shelter parts were 
moved to the final site—high in the 
mountains. On site, it was a simple mat- 
ter to reassemble the shelter using hand 
tools. Standard roofing with sheetmetal 
trim completed the job. This particular 
log cabin shelter replaced a CONEX 
shipping container. The metal container 
worked well enough, but the flat “roof” 
leaked because of temperature changes 
through the seasons. [f you plan on using 
a shipping container, give some thought 
to yentilation, to reduce condensation, 
before installing the equipment. 


‘Rounding out’ shelter types 

A “different” kind of shelter, worthy 
of your consideration, is a concrete 
dome, Domes are usually used in large 
commercial or industrial construction, 
but smaller domes are now available for 
use as a remote equipment shelter. One 
specific product is the Ecodome structure 


Andrew stops lightning before it stops your system 


= Arresting Developments 


Andrew never stops developing innovative lightning protection 
solutions. Arrestor Plus® Surge Arrestors are offered in quarter 
wave stub or gas tube technologies in a wide range of 
configurations to satisfy your system requirements. 


Integrated Series Surge Arrestors — easier, cost saving 
attachment directly to HELIAX” cable with innovative 
RingFlare™ Connector technology, 


T-Series Surge Arrestors — bulkhead or stud 
mounting/grounding options for your specific application. 


Mini Series Surge Arrestors — quick installation for small 
radio cabinets and tower mounted amplifiers. 


Gas Tube Series Surge Arrestors - for broadband 
performance, simple maintenance; ideal solution for 
applications requiring DC feed through coax. 

For superior lightning protection, 

call Andrew or your local 

Andrew Distributor today. 


ANDREW. 


In A Communicating World, 
Andrew Is Everywhere 
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All the 
information 


you need for 


a wireless 
world... 


(4.7 lbs. of it, to be exact.) 


Navigate your way through the wireless world with the one-of-a-kind book that’s the most sought 
after tool in the industry. In it you’ll find everything you need to build, run, maintain 
or use a wireless system. More than 17,000 products and 275 manufacturers in all, with 
guaranteed delivery anywhere and anytime. 


TESSCO 


So, whether your business is cellular, PCS, paging, or two-way radio communications, look to the 800-472-7373 
book, The TESSCO Buyer's Guide, It's free to qualified service organizations, Request yours today. (USA; Canada, Mexico) 


+1 410-229-1200 


(All Other Countries) 


Infrastructure Products + Mobile and Portable Accessories - Shop Supplies + Tools + Test Equipment 


©1998 TESSCO Incorporated * Global Logistics Center = 11126 McCormick Road = Hunt Valley, Maryland USA 21031-1494 
FAX 410-527-0005 (USA, Canada, Mexico) « FAX 410-229-1480 (Al! Other Countries) www.tessco.com 
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from Monolithic Dome, based in Italy, 
TX. Attributes that make this a superior 
approach include the capability to build 
on-site with materials available almost 
anywhere. A variety of insulated and 


When forming a Monolithic dome, a flexible mem- 
brane, the Airform alr structure, attaches to the foun- 
dation and is Inflated (with fans) into the chosen 
dome shape. 
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solid concrete domes can be purchased 
complete and transported to your site. 


A ‘radio dome,’ not a ‘radome’ 

The dome starts with a poured, circu- 
lar foundation. This simple pad includes 
reinforcing steel bars (rebar) that 
strengthen it and that provide “tie-in” 


points for the remainder of the structure. 
Next. a flexible membrane, called an 
Airform air structure, is attached to the 
foundation and inflated with fans into the 
chosen dome shape. Several variations 
are possible. Rebar is woven and tied on 
the outside of the inflated dome in a 
pattern like the intersecting latitudinal 
and longitudinal lines of a map globe. 
Because the overall height of a small 
dome is no more than an average room, 
the top of the dome can be reached with 
a ladder. The inflated air structure is able 
to support several workers at the same 
time. Concrete forms are added around 
the air structure collar or other locations 
for doorway construction. Once the re- 
bar is woven and tied, pressurized con- 
crete, referred to as “shotcrete,” is 
sprayed in stages over the resulting struc- 
ture. The worker sprays the concrete in 
layers. If a larger dome is required, tem- 
porary scaffolding can easily be erected 
as a gunner’s platform. The process is 
repeated as needed on the inside of the 
structure, when the air structure is re- 
moved, to completely cover the rebar and 
to allow finishing of the concrete. The 
photo on page 11 shows the finished prod- 
uct, complete with doorway and roll-up 
garage door. When the concrete is cured, 


the air structure can be recovered and used 
to build additional domes. 

When using this type of concrete dome 
construction for communications shel- 
ters, some advance planning can save 
steps and expense. When laying out the 
foundation, include excavation for the 
base of any adjacent tower you have 
planned. Then the foundation and the 
tower base can be done as a single pour, 
reducing the time and expense for the 
on-site work. The entrance or doorway 
should be offset, or “L-shaped,” to pre- 
vent wind or rain from blowing directly 
onto the equipment when the door is 
opened. This approach, and a thick metal 
door, goes a long way toward shielding 
your equipment from damage. An eyen 
better solution would be to use a roll- 
down metal shutter over a heavy door, 
This type of construction allows a lot of 
latitude in how the structure is built. 

Monolithic Dome operates a training 
academy, the Monolithic Dome Institute, 
where this type of construction is taught 
through a combination of classroom and 
hands-on lessons. More information can 
be found at Monolithic’s Web site, 
www.monolithicdome.com, or the com- 
pany can be reached at 972-483-7423. 
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Geographic Signal Coverage 
At Your Fingertips. 


The STI-9100 Mobile Signal Measurement and Analysis System 
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Re measurément to 
report, the STI-9100 is.the 
most’ cost-effective and easy- 
to-use signal measurement 
and-analysis platform on the *. 
market. 

A versatile receiver interface 
allows for connection to.the 
instrument or application 
specific receiver of your 
choice ensuring a long ‘and 
usefitl system life. 


From;Mobile Radio to 
Cellular, Broadcast to Paging; 

NES | to PCS; the STI-9100 
is the GPS based data 
acquisition. and analysis ‘plat- 
form of choice for measuring *: 
communication system cover- 
sage.and { performance. 


hitp:/mww.sunveytedh.com 
Email: markeling Genetic com: 
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Narda's tower top 
antenna amplifiers 
expand cell site 

coverage and 


heighten customer 


satisfaction. 


It's not easy being a cell site in many areas. 
They can be challenged by remote locations, 
obstructions and low mobile phone output 
power, However, while there are many 
problems, there's one proven solution, Narda’s 
tower top amplifier systems. 

These unique systems have been 
designed for use on RX antennas or duplexed 
RX/TX antennas. Encased in rugged enclo- 
sures for extreme environments, our 
proprietary products utilize an ultra-low 
noise amplifier to boost low power and/or 
distant signals received by the antenna as 
much as 13.6 dB. 

Incorporated in all Narda units are our 
advanced low-loss cavity filters or duplexers. 
They significantly improve the carrier-to-noise 
ratio of the signal. Our tower top amplifiers 
can also be provided with our CATS 
Monitoring Systems. If VSWR is exceeded or 
transmitted power falls below user-defined 
threshold levels, you'll be alerted. 

Once our system is installed, the benefits 
are unbeatable. With stronger and better 
signals, you'll connect with customers over a 
wider area. Uplink co-channel interference 
will be reduced. An improved C/N ratio will 
cut back dropped calls dramatically. Even the 
battery life of your customers’ phones will 

be lengthened. 

The Narda tower top antenna amplifier 
systems. For expanded cell coverage, 
improved performance and enhanced 
customer satisfaction—you're covered. 

Call Narda today at 516-231-1700. Or 

Call our Faxback and ask for document 
narda 1120 -0CAROANY 
microwave-east 


Sees: 


an communications company 


© 1998 L-3 Communications, Inc. ft’s Narda to be precise. 
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Advances in police tactical 
communications 


Headgear and encryption devices lead the way. 


By Michael J. Major 


During the period of 
the notorious gangs in the 
*20s and °30s, the police 
rejected the then “new- 
fangled” technology of 
two-way radios as being 
somehow outside the 
realm of established pro- 
cedures. The gangs, how- 
ever, were not hung up by 
such bureaucratic consid- 
erations, and in many 
cases used the new tech- 
nology to run circles 
around the police. 

Well, the police have 
long since learned their 
lesson and have eagerly 
embraced the most up-to- 
date technologies. Two of 
the hottest areas of tactical 
police communication are 
headgear and encryption. 


Headgear 

Tactical communica- 
tions headgear is a spe- 
cialized area; only a few 
manufacturers make these 
devices. One is Televi- 
sion Equipment Associ- 
ates (TEA), South Salem, 
NY. This company's 
product line represents the 
general trend in how some 
of the most advanced gear 
is deployed in this tactical 
communications. 

TEA’s LASH headset was specifically 
designed for the Los Angeles police special 
weapons and tactics (SWAT) division, said 
TEA President Bill Pegler. The headset has 
a strap, which goes around the neck, and 
inside the strap is a nozzle module near the 
voice box. 


Major is a writer in Anacortes, WA. 


Tactical communications gear keeps police operations silent and adds to officer 
safety. (Photo courtesy of Television Equipment Associates.) 


“Because the nozzle is near the voice box, 
it’s impervious to any other noise,” ¢x- 
plained Pegler. “You can stand directly 
under a helicopter and the person at the other 
end will hear you, but not the helicopter.” 

The radio signal is received at a module 
in the strap and is directed to the ear through 
a small coiled plastic waveguide, similar to 
the familiar devices worn by actors playing 


Secret Service agents in movies. The PTT 
switch, about the size of a silver dollar, is 
clipped onto the chest. 

“You can key the radio 
‘on’ with your underarm, 
elbow or wrist,” said Pegler. 
“You don’t have to grope 
around.” 

A separate PTT switch 
can be fitted to the stock of 
a sniper’s rifle. 

“Tt looks like a flat. string 
bean, finger-tip button on 
the end of a cable,” Pegler 
said. “Typically, both hands 
are on the weapon. but one 
finger can easily reach this 
button.” The sniper button is 
redundant to the chest clip- 
on switch. 

In the LASH headpiece, 
the coiled tube is held to the 
ear by a skeleton ear mold. 
In another headset, how- 
ever, called TASC, a thin 
earphone, less than 0.5" 
thick, fits over the left ear 
and beneath the ballistic 
helmet. 

“In the side of this little 
earphone there are holes, the 
purpose of which is to ac- 
commodate peripheral hear- 
ing,” Pegler said. “Because 
in close-quarter battle, the 
person needs to hear out of 
both ears and have all of his 
senses alert.” 

Pegler added that the 
skeleton ear mold in the 
LASH accomplishes the 
same function as peripheral hearing. The 
TASC has the same PTT arrangements as 
LASH, but differs in that it has an adjustable 
boom microphone, which locates at the cor- 
ner of the mouth. 

The newest TEA headset is LITE, which 
was developed for the military Special 
Forces. It looks like a second cousin to the 
TASC, with a similar thin earphone. 
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Introducing The dB TripleTree” PCS Antenna From Decibel. 


Turn a “no” into a “go" with the newest antenna from Decibel Products. Designed to minimize 
environmental impact and maximize site approvals, the 1850-1990 MHz dB TripleTree features 
a paintable exterior and the industry's slimmest profile. Antennas for an entire cell site are 
housed within the antenno’s 1 |-inch diameter, yet the dB TripleTree’s proven Diversity Master” 
technology delivers uncompromised signal strength and clarity. Add Decibel's 50 years of 
unmatched quality, and the dB TripleTree is a natural 
choice. So call Decibel today — because if your antenna's 
——- Y not out of sight, then you're out of a site. For more 

Crater k4 information, contact Decibel Products at 1-800-676-5342, 
seen FES] 214-631-0310, or visit our website at www.allentele.com. 


P.O. Box 569610 

Dallas, Texas 75356-9410 
Order Hotline 1-800-676-5342 
Order FAX 1-800-229-4706 
214-631-0310 

FAX 214-631-4706 


Orvislon 


The Decibel Products Division is comphant wit all ISC-O001 standards Your Wireless Connection.” 
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“The difference is that on the back end of 
the boom arm is a socket which allows you 
to plug in either a throat mike or a mask 
mike,” Pegler said. “The point here is that 
this product is a combination of both LASH 
and TASC, for we attempted to give the best 
advantages of both.” 

Pegler explained that the TASC boom arm 
provides the best possible sounding micro- 
phone, but that will not do you much good 
if you have to put on a gas mask that covers 


Model C-5110B 


Vega’s 5100 Series 


Compact, easily rack-mounted, 
ten-line/four-frequency radio control 
consoles provide instant PTT, timed mute, 
and other most-needed features. 

These tone-format consoles allow you 
to quickly select one or any combination 
of up to ten stations that are not already 
selected for TX / RX control. Instant PTT 
switches allow immediate response to 
a call on a particular “selected” or 
“unselected” line, without disturbing 

the programming of the “selected” 
simulcast group or line. 

The 5100 Series has the flexibility to 
accomodate most any multiline console 
requirements. Call or fax us today for full 
details on the 5100 Series consoles! 


your mouth. In a military or riot situation, 
the LASH throat microphone, on the throat 
rather than the face, is more suitable. The 
headset allows the wearer to use the boom 
arm until gas is deployed, then the boom is 
disconnected to allow for the mask mic that 
plugs into the voice emitter of the gas mask. 

Another TEA headest is Collar Set IH, 
which Pegler said was designed not as a 
SWAT headset, but rather as a surveillance 
headset. Even SWAT police spend most of 


HM = ine 
Signaling Products Group 


98900 East Baldwin Place 
Ei Monte, Califomia 91731-2294 


See us at IWCE Booth 1900 


Telephone: (626) 442-0782 « 
Toll-Free: 800-877-1771 
Fax: (626) 444-1342 ¢ FaxBack: 
(626) 444-2017 / 800-274-2017 
email: vega_signai@earthlink,net 
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their time on surveillance or protection ac- 
tivities. The collar set is often chosen by de- 
partments as a more general- purpose unit. 

The unit is also “lower tech” and less 
expensive. The radio can reside on either the 
body or belt, and just a single wire can be 
routed underneath the clothing, terminating 
in a flat 0.5" X 2" device that can be worn 
under a shirt, positioned over the collarbone. 
The talk switch can be in your hand-held or 
placed on the belt. 

“When you want to talk, you just press a 
button and don’t have to talk into the micro- 
phone,” Pegler said, “Since the microphone 
is under the shirt, you can communicate 
without seeming to be using a radio.” Head- 
gear radios range from about $400 to about 
$700, with Collar Set the least expensive and 
LITE the most expensive. 


Encryption 

“Public safety in general, and SWAT 
teams in particular, are looking for higher 
levels of security in their communications,” 
said Jeff Good, director of analog sales, 
RELM Communications, West Melbourne, 
FL. 

Good explained that there are three main 
types of encryption products on the market, 
all of which are sold by his company. 

The first is the traditional analog type, 
which, has, nevertheless, grown more so- 
phisticated over recent years. 

“These started out with several voice- 
inversion encryption scramblings, which then 
evolved into rolling code, which basically 
changes the length of time of a frequency 
duration and, secondarily, masks the tone 
over the conversion frequency,” Good said. 

The next level is digital encryption, sev- 
eral varieties of which are available on the 
market. The most common is data encryp- 
tion standard (DES). DES was developed 
by NASA and then refined by the National 
Bureau of Standards. 

The third type of encryption is spread 
spectrum or frequency-hopping. 

“If I’m acriminal and have a scanner and 
hear someone talking, I may not hear what 
is being said if it’s encrypted, but 1 do know 
there is an operation in the area,” Good said. 
“But with a frequency-hopping device, he 
would not pick up the signal at all, so 1 would 
have a silent footprint.” 

Analog is the least expensive, while DES 
and frequency-hopping are about the same 
stepped-up cost. 

“Usually the question is not so much 
price as the level of security that is required,” 
Good said. “Frequency-hopping is the least 
susceptible to jamming and interception, so 
should be the most secure.” 

Jeffery Fuller, president of Trancrypt In- 
ternational, Lincoln, NE, said that an 
interesting new hybrid combines analog and 
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and See the Future 
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In 1978, two engineers at the 
E.F. Johnson Company set their sights 
on inventing a trunking protocol to 
manage the high volume of traffic 
which began to plague many radio 
systems. Working with a pooled set of 
trunked radio channels, the engineers 
created a protocol which automatically 
allowed radios access to any free 
channel. By increasing the number of 
communication paths available on the 
system, the protocol drastically 
reduced the time required to establish 
communication. Over the last 20 years 
this trunking protocol, known as Logic 
Trunked Radio (LTR®), has withstood 
the test of time and technology to 
become the de facto standard for 
efficient and reliable trunked radio. 


The First LTR 
Portable 


of Analog Trunking 


In 1997, the original inventors 
of LTR returned to create LTR-Net!™, 
the trunking protocol for the next 20 
years. Using a Windows NT upgrade of 
the proven EF Johnson public safety 
switch, LTR-Net furnishes complete 
interoperability with existing LTR, 
while offering an entire set of new 
features to expand single or multi-site 
subscriber networks. In addition, ¢ LTR Compatibility - Existing LTR 
backward compatibility allows the and new LTR-Net radios communicate 
latest LTR-Net radios to communicate at the system switch and over-the-air 
seamlessly with even the oldest LTR paren, la heuer LENE cone 

radios. This feature paves the way for ¢ 65,000 Unique ID’s - A unique ID 
system owners to integrate LTR-Net in assigned to each LTR-Net subscriber 


a timely and cost-effective manner. provides direct radio-to-radio calls and 
direct inward-dialed phone calls. 


The Features: tre 
incorporates the features a system 
owner needs to provide the most 
comprehensive radio communication. 


¢ Over-the-Air Management - LTR-Net 
generates subscriber data and supports 
over-the-air programming to reassign 
groups, update channels, interrogate, 
and disable radios. 


Roaming with Auto-Registration- 
LTR-Net automatically —_ tracks 
The First LU'R-Net subscribers as they roam from site to 
Portable site. Talkgroup members scattered 
among several sites stay in contact. 


1-800-765-5365 
& EFlohnson’ 


A Product of TRANSCRYPI. 


4800 NW Ist Street ¢ Lincoln, NE 68521 U.S.A. 
800-765-5365 © 402-474-4800 © Fax 402-474-4858 
www, transcrypt.com 
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See us at WCE Booth 900. 


digital technologies, The reason is that the 
majority of systems” infrastructure is still 
analog, and is not likely to be displaced soon 
by digital. Analog radio frequency (RF) 
equipment is much less complicated and less 
expensive than digital. However, Fuller ex- 
plained, it is possible to use digital encryption 
techniques and algorithms on analog. 

“There will still be a high demand for 
high-level analog encryption until the world 
catches up with digital,” Fuller said. 


The overall need for security is increasing 
every day, especially since more and more 
information is being shared among depart- 
ments. agencies, and even different govern- 
ments, through wireless and computer data. 
Fuller said that the prices for upper-level 
technology stay high because of the ongoing 
advances, while the prices are falling for the 
lower, less advanced levels. 

Another driving force behind the ever- 
improving, higher-level technologies is that 
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60 - 2500 MHz Booth # 1808 
TXYLAN coating resists corrosive environments 
500 Watt power handling 

Full fiberglass radomes 


Transmitter Combiners and Duplexers 
138 - 1300 MHz 
High Power and High Capacity 
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Autotuning with Ceramic Enhancement 
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Tower Top Weatherproof enclosures 


Filters and Preselectors 


Remote Monitoring Equipment 
138 - 960 MHz 


Software control and alarm outputs 
Antenna VSWR and RF power display 
RS-232 / RS-485 control 


Wattmeters and Test Loads 
2 - 2500 MHz 


Broadband design - No slugs or inserts 
Shock-resistant mounting 


Telewave, Inc + {155 Terra Bella Ave. * Mountain View, CA 94043 
1-800-331-3396 (650) 968-4400 (650) 968-1741 fax 
http://www.telewaveinc.com sales@telewaveinc.com 
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criminals have access to the same technol- 
ogy. They challenge the existing protections, 
which, in turn, challenges law enforcement 
agencies to innovate anew. 

“It's been mostly guid pro quo. We 
haven't gained, but they haven't either,” 
Fuller said. 

Privacy issues are also driving the need 
for more and better encryption devices. 

“If someone hears an arrest warrant being 
issued and somebody publishes it, that can 
be a lawsuit.” Fuller said. 

Paradoxically, the necessity to communi- 
cate quickly is being accompanied by a 


‘There will still be a 
high demand for 
high-level analog 

encryption until the 

world catches up with 
digital.’ — Fuller 


corresponding necessity to make that 
same message “incommunicable.” 


The fight for spectrum 

“None of the new headset, encryption, 
or other technologies will work without 
spectrum, and public safety is in dire need 
of spectrum, both for tactical and admin- 
istrative purposes,” said John Ramsey, 
deputy executive director, Association of 
Public Safety Communications Offi- 
cials—International (APCO). 

For this reason, Ramsey explained, one 
of APCO's main priorities is for spec- 
trum. Video and high-speed data equip- 
ment require a broader spectrum, and new 
narrowband channels are coming to the 
forefront. “We are fighting for all of 
them.” Ramsey said. 

The battle is not necessarily a losing 
one. For instance, as the result of the in- 
troduction of digital TV, UHF television 
broadcasting channels are being refarmed 
back into the radio pool. 

“Currently we have none of those chan- 
nels. but we have asked for 24, and it 
looks as thought the FCC is going to give 
them to us,” Ramsey said at the beginning 
of the year, “The reason is that FCC has 
been mandated to do so by Congress, for 
we were successful in convincing Con- 
gress that protecting property and savings 
citizens’ lives was a public priority. If we 
had not fought for these channels, we 
would very likely have gotten nothing.” 
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...POWER ON WITH ASTRON 
SWITCHING POWER SUPPLIES. 


SPECIAL FEATURES: 


*HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE. 


*HEAVY DUTY DESIGN 
eLOW PROFILE 

eLIGHT WEIGHT PACKAGE 
*EMI FILTER 

*MEETS FCC CLASS B 


MODEL 


SS-10 
SS-12 
SS-18 
SS-25 
SS-30 
SS-25M* 
SS-30M* 


CONT. AMP ICS 


e *with separate volt and amp meters 


PROTECTION FEATURES: 


CURRENT LIMITING 
*OVERVOLTAGE PROTECTION 
eFUSE PROTECTION Sy 
OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: : 
INPUT VOLTAGE: 90-132 VAC 50/60 Hz OR ~ 
180-264 VAC 50/60 Hz 
SWITCH SELECTABLE 
OUTPUT VOLTAGE: 13.8VDC 


SIZE (inches) 


2.3x6x9 

2.3x6x9 

2.3x6x9 
27/8x7x9 3/8 
33/4x7x9 5/8 
27/8x7x9 3/8 
33/4x7x95/8 


WT.(Ibs.) 


¢ All SS power supplies are available in a RACK MOUNT VERSION (3.5 x 19 x 9 3/8) 
© To order Rack Mount Version change SS to SRM (example: SRM-10) 


9 Autry, Irvine, California 92618 
714-458-7277 Fax 714-458-0826 
www.astroncorp.com 
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It’s 2:30 a.m.; Do you know 
where your paging system is? 


Even large paging operators cannot baby-sit a system 24 hours a day. Remote 
monitoring detects and announces problems before they become catastrophes. 


By Vaughn Enwistle 


It’s 2:30 a.m, when the phone next to Alan 
Gilmour’s bed starts to ring. Gilmour is the 
vice president/operations manager of Sprint 
Paging, a large paging system operator in 
Victoria, British Columbia, Canada. Gilmour 
does not like being awakened from sleep by 
a jangling phone any more than the rest of 
us, but this is one call he is grateful to 
receive. When he picks up the receiver, the 
voice on the other end of the line is famil- 
iar—very familiar. In fact. it is his own 
voice, a recording being played back by a 
remote paging monitor. The prerecorded 
message informs him that a major part of 
Sprint’s system has just gone down, and it 
gives him the location. Gilmour holds down 
the star key for a couple of seconds to cancel 
the alarm. Then he hangs up and dials BC 
Tel, his local telephone company. 

At 2:30 in the morning, 20,000 other BC 
Tel customers who have lost their phone 
service do not know it yet. Even BC Tel 
does not know. Gilmour is about to en- 
lighten them. 


Ditch the switch 

Gilmour describes what happened on that 
long, sleepless night: “BC Tel had just re- 
placed one of their major switches. IL was a 
switch they weren’t familiar with, and they 
didn’t realize they had programming prob- 
lems until we called in. Once they started 
looking at our problem, they found other 
problems. The situation spiraled downhill 
from there. 

“At five in the morning, while I was 
waiting for the phone company to call me 
back, I decided to call into my Internet pro- 
vider and found that his system also wasn’t 
working.” Gilmour was able to pass on the 
unhappy news to his [nternet service pro- 


Entwistle is the editor of Advantage maga- 
zine for Zetron, Redmond, WA. 


vider, who otherwise would still have been 
in the dark. 


First come, first served 

Most importantly, the fact that Gilmour was 
the first to call into BC Tel meant that Spring 
Paging was the first subscriber to get fixed. 

“We were up and running three hours 
later,” Gilmour said. “By 
six in the morning, when 
our customers started to 
use their pagers, they had 
no idea there had ever been 
a problem.” Sprint’s cus- 
tomers were the lucky ex- 
ception; 10,000 BC Tel 
customers still did not have 
their phone and paging 
service fully restored until 
three days later. 
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An ingenious modification 

Gilmour had specially modified a model 
1512 Zetron Sentridial monitor so that it 
could monitor paging transmissions and 
provide dial-out voice alarms in the event of 
asystem failure. “We took a model 1512 and 
added some external timer circuits and a 
pager,” Gilmour said. “We wrote a dial-in 


Sprint Paging: B.C. System 
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Figure 1. Distributed monitoring for Sprint Paging’s system. 
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Why Tinker 
When it Com 
Communic’ 


A New Breakthrough In Analog 
Service Monitors 


Now, the ease of use found in analog service monitors is 
combined with some of the best features available in the 
new digital instruments. IFR presents the new 1200 SUPER-S, 
providing to you the best of both worlds. Its incredible 
features such as storage of 99 RF frequencies, direct channel 
selection for cellular, trunking and cordless telephones, easier 
programming of 2-tone and 5/6-tone signaling, duplex offset 
frequencies up to +49.9975 MHz and cable fault location 
with the optional tracking generator make the 1200 Super-S 
a highly versatile instrument. 

Of course, the Super-S still provides all the standard features 
previously found in the FM/AM-1200S such as analog and 
digital meters for convenient operation regardless of the lighting 
conditions, 1 GHz RF generator, 1 kHz and variable frequency 
audio generators, duplex operation, 2 pV receiver, 150 W 
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power meter, 1 GHz spectrum analyzer, 1 MHz oscilloscope 
and RS-232 interface. 

The list of options is as impressive as the new features. 
Options such as European analog signaling, tracking generator 
with cable fault, CLEARCHANNEL LTR®, AMPS cellular and 
ETACS cellular are available at time of delivery or may be 
retrofitted at a later date by IFR’s customer service department. 

If you require high quality communications service monitors 
to install or maintain systems for trunking, paging, land mobile 
or cellular and you provide field service 
as well as in-shop service, then contact 
IFR Systems at 1-800-835-2352 for 
a demonstration. 


IFR SYSTEMS, INC. @&: 


10200 West York Street / Wichita, Kansas 67215-8935 U.S.A. 
Phone 316/522-4981 / 1-800-835-2352 / FAX 316/522-1360 


Circle (18) on Fast Fact Card 


24 Mobile Radio Technology 


loop and then an alarm sequence once that 
loop was broken for any length of time.” 
The modified monitor worked like a 
charm. Gilmour described his innovation to 
Zetron engineers while visiting the 
company’s booth at a Canadian Wireless 
show in Vancouver. As a result, Zetron 
developed and refined Gilmour’s idea into 
the new model 1515 Veripage monitor. The 
system is set up with a vibrating pager, of 
any make, connected lo a verifying monitor 


located inside the coverage area. The verify- 
ing monitor dials a paging terminal at user- 
defined intervals to activate the pager to 
which it is connected. The monitor detects 
when the pager receives the signal and resets 
its interval timer until the next page. If the 
page is not received within a reasonable 
amount of time, the verifying monitor auto- 
matically dials as many as 10 
preprogrammed telephone numbers to de- 
liver voice, numeric or alphanumeric mes- 


A SIMPLE 
COMMUNICATION SYSTEM 
FOR HIGH NOISE AREAS 


_ © Boom-mounted or Th roat microphones. 
* Voice-Activated (VOX) or Push-To-Talk systems. 
¢ Adapter Cords for over 300 Two-Way Radio models. 


For more information and a FREE demonstration, 
call toll-free: 1-800-900-3434 


6 \David Clark cous 


INCORPORATED 


360 Franklin Street, Box 15054; Worcester, MA 01615-0054 U.S.A. 
TEL: (508}751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 


©1997 David Clark Company Inc. 
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sages Lo maintenance employees. 


Number one on the List 

The modified monitor at Sprint Paging is 
set up in a similar fashion. When an alarm 
occurs, it follows a preprogrammed dialing 
list, calling technicians’ homes and cellphone 
numbers until the alarm is acknowledged. 
Not surprisingly, Gilmour’s name is num- 
ber one on that list. 

Gilmour explained why he created the au- 
tomated alarm system in the first place: 
“We've got a very well-designed system at 
Sprint Paging, but we’ ve got no operators or 
answering service—everything is strictly di- 
rect-dial into the paging terminal, After 
hours, our telephones are call-forwarded to 
our pager, so if we had a major system outage 
it would be very difficult for us to find out 
about it. It’s not like we have an operator on 
duty 24 hours a day who can start phoning 
us. Basically, the model 1512 gives us peace 
of mind. It has been in place for two years 
now. We've had a couple other incidents, 
but this was one of the first real major out- 
ages since the system was installed.” 


Sprint Paging 

A division of Sprint Radio Systems, 
Sprint Paging is the largest independent 
paging provider in that area of British Co- 
lumbia, with several thousand customers in 
a coverage area spread across Victoria, 
Vancouver Island and greater Vancouver. 
Sprint’s paging system relies on an auto- 
mated, high-end paging terminal with links 
to repeaters in cach of its service areas. To 
provide complete coverage, Gilmour has a 
total of three modified monitors in opera- 
tion, as shown in Figure | on page 22. 

“We've got one of these units in each 
different sector of our paging system, be- 
cause Victoria could be fine, but if one of 
our links goes down it could take out halfa 
dozen sites somewhere else,” Gilmour said. 

The monitor for Sprint's Victoria service 
area is located at Gilmour's home. “I’ve got 
the unit located off-site, so it does a full 
check-out of the system,” he explains. “It 
phones in the trunk lines and tests right from 
end to end. [f it was located at our terminal 
unit, we could use it for some external reset 
or switchover function.” 


Better than insurance? 

Gilmour may have lost.a few hours sleep 
during that night, but his company did not 
lose any revenue. Thanks to his ingenious 
modification of an existing autodialer, Sprint 
Paging’s customers did not have to wait 
three days before they could use their pagers 
again. Having an electronic watchdog to 
sound the alarm will make any paging sys- 
tem manager slecp a little easier. 
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When the signal 
must get through 


Remember it's 


Arctic cold, Jungle heat. Ocean brine. 


Regardless of environment, RF communication is 
always clear with a Celwave antenna. 


No one incorporates more performance-boosting 
Gesign innovations. No one builds ‘em tougher. 


And no one dedicates more time and effort to 
quality control. Control so stringent that our base 
station antennas are guaranteed to be defect-free 
for a full five years or we repair or replace. 
: No charge. No strings. 


not just an antenna, it’s a Celwave 


The Celwave line includes the world renowned 
Stationmaster® base station antennas, the workhorses 
of an industry. 


And it includes recent breakthroughs. like the 
remarkable Maximizer log periodic antennas for 
cellular, PCS and ESMR applications, with the 
highest front-to-back ratio in the industry and 
dramatic reductions in co-channel interference. 


.. the dynamic Penetrator antennas, contributing 
high gain, heavy null fill, blanket coverage and 
reduced interference to UHF wideband, mobile, 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


cellular and paging systems... and the Celwave Smart 
System”, an analog cell site antenna subsystem that 
reduces interference, increases capacity, improves 
coverage and optimizes handoffs. 


Fact is, Celwave designs and manufactures a vast 
array of antennas for every application. Antennas 
built with care and delivered with pride. Because, no 
matter how hostile the environment, we know they'll 
perform extraordinarily well. For a long, long time. 


Celwave antennas. Tough equipment you can count 
on, anyplace! Free catalog on request. 


2 Ryan Road, Marlboro, NJ 07746-1899 « Phone: 1-800-CELWAVE + Outside U.S.: (602) 252-8058 » Fax (602) 417-2124 
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Microwave path design: 


The basics 


Part 1 — This four-part primer on propagation-related basics, for those learning 
about microwave communications, begins with “line-of-sight” determinations 
and the evaluation of path clearances with regard to refractive effects. 


By Jeff Ashley 


Microwave communications path design 
poses many challenges. In addition to static 
gain and loss considerations, terrain and 
propagation dynamics can play a large role 
in determining whether a proposed path will 
have the required signal levels, clearances 
and reliability. 

This four-part series will only scratch the 
surface with regard to these considerations, 
and it is not intended to cover a// aspects of 
path design or any one in great depth. The 
primary focus of the series is to serve as a 
primer on some of the propagation-related 
basics for those who may be new to the 
microwave communications field. 

Given this disclaimer, the following 
tasks are some of the fundamental compo- 
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nents of microwave path design: 

() determining whether a proposed path is 
“line-of-sight.” 
Q evaluating path clearances with regard 
to refractive effects. 
Q evaluating path clearances with regard 
to Fresnel zones. 
(4 considering path reflections. 
1) deriving a power budget and the fade 
margin. 
(J path reliability. 
Part | of this series deals with the first 
two components; the others will be dis- 
cussed in Parts 2, 3 and 4. 


Determining line-of-sight 

Although there are situations where mi- 
crowave paths are designed to work without 
line-of-sight conditions, they would not be 
considered the “norm” for industrial micro- 
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Figure 1. A typical path profile indicates terrain elevations relative to distance along the length 


of the path. 


wave systems and therefore will not be dealt 
with here. In most situations, if a prospec- 
tive path is not line-of-sight, then an alter- 
nate route is considered, 

Determining whether a path is line-of- 
sight can be partially accomplished with the 
aid of a topographical map. This type of 
map will show the various elevations along 
the length of the path between proposed 
endpoints. Plotting these elevations at inter- 
vals will produce a path profile showing 
terrain relative to the antenna elevations, as 
shown in Figure | below left. This graphical 
representation aids in determining not only 
whether a line-of-site condition exists be- 
tween endpoints but also in measuring clear- 
ances between the main beam (center) of the 
path and the surrounding terrain. 

Topographical information for many ar- 
eas throughout the world is now available 
on CD-ROM. Various software applications 
have been developed to design microwave 
paths based on this information. Since this 
option can be a bit “pricey,” many opt to use 
inexpensive topographical maps, which may 
be used with the same success. 

When evaluating a proposed path, the 
path profile should be developed first. This 
will identify path obstructions from terrain 
features. A field survey should follow, 
which offers the necessary visual confirma- 
tion that the height of foliage or of man- 
made objects (which are not indicated on a 
topographical map) will not be located in or 
too near the proposed path. 

If visual confirmation is difficult because 
of the distance between path endpoints, a 
mirror can be used to reflect the sun’s light 
from one path endpoint back toward the 
other. If the mirror’s flash of reflected sun- 
light is seen back at the opposite endpoint, 
the path is line-of-sight. This is referred to 
as “flashing” a path. Alternate methods 


Ashley is a communications technician in Los 
Angeles. 
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Alexander Advantage... 


Alexander has been manufacturing batteries for the wireless 
industry for more than 30 years. We are dedicated to excellence, 


making the Alexander name the choice for quality and reliability. 
We have world-class design and production facilities for both 
batteries and chargers. This gives you a single source for portable 
power and battery charging/conditioning for all your communica- 
tions needs. 
Superior quality and reliability result in longer battery life 
and lower cost per use. 
With plants in the U.S. and England, Alexander serves a worldwide 
market for the wireless communications, medical, security, military, 
cellular, video and OEM applications. 


Alexander — 


ISO 9001 international quality certification 


Features a wide selection of cells from leading manufacturers, 
with choices in cell chemistry based on performance and price 
requirements 


Choice of chargers and conditioners which are precision-matched 
to the cells used and the customer's application 


Nationwide customer service hotline and product selection 
assistance 


OEM design and manufacturing services 


More than 30 patents covering a broad range of battery and 
battery charging technologies 


FDA registered facility 


Alexander. 
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TRUE EARTH RADIUS 


Figure 2. Where K equals infinity, the wavefront parallels the radius of the true earth. When no 
refractive effects are present (K = 1), no bending of the wavefront occurs. 


might include the use of high-intensity 
search or strobe lights. 


Evaluating path clearances—refraction 
When the dielectric constant of the atmo- 


sphere changes with height-above-ground, 
the refractive index will also change. This 
refractive variation in turn causes the propa- 
gating wavefront lo effectively “bend.” Ifa 
condition exists where the dielectric constant 


_ where KR is considered the 


of the atmosphere is constant with height- 
above-ground. no refraction will occur and 
the wavefront will travel in a straight line. 
This is not the “norm,” however, Because of 
dielectric variations typically present, a 
wavefront usually will be refracted so that it 
will follow a path somewhere between a 
straight line and the true curvature of the 
earth (referred to as RX). A wavelront propa- 
gating through the environment will be 
slowed by, and be effectively bent toward, 
an atmosphere that is more dense, such as 
one with a high water-vapor content (dense 
clouds or fog). That is why, rather than trav- 
eling in a straight line, the wavefront is 
normally bent earthward—which serves to 
extend its horizon. 

Because atmospheric conditions are dy- 
namic, the bending effect of the propagating 
wavefront will vary. To provide a simple 
model describing the path traveled by a 
wavefront for a particular refractive condi- 
tion, engineers have developed a factor, K, 
“equivalent” 
earth radius. This equivalent radius de- 
scribes the bending of the wavefront relative 
to the true earth radius, as Shown in Figure 
2 on page 28. 


The refractive index can change 
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drastically with time. This means the micro- 
wave beam between path endpoints will 
“bow” to a greater or lesser extent. In fact, 
it may “bow” in an upward or a downward 
direction, depending on the value of K at the 
ume. It is therefore important to evaluate 
clearances from path obstructions over a 
wide range of K in order to determine 
whether adequate path clearances are main- 
tained under various degrees of refraction. 
Often, three values of K are used in the cal- 
culations. Two of the three values describe 
the fimits or boundaries of refraction that 
might occur (although with anomalous con- 
ditions. values exist outside these limits), 
while the third describes what is considered 
“normal” or expected, The value of K = %, 
also known as “super-standard” atmosphere, 
is one extreme where the wavefront follows 
the true curvature of the earth. The other 
extreme value of K typically used is 2/3 and 
is termed “substandard” atmosphere. It is 
also a condition commonly referred to as 
“earth bulge.” The median value of K = 4/3 Figure 3. This is a ‘flat-earth’ profile. Terrain features become more of an obstruction consideration 
is used to evaluate the path under “normal” — when K = 2/3. 
atmospheric conditions in temperate 
climates, with respect to the terrain between path example of a “flat earth” path profile. It is 
There are two methods of graphically — endpoints: the “flat earth” method and the — called “flat earth” because the horizontal axis 
displaying the various equivafent earth radii “curved earth” method. Figure 3ubove isan (or baseline) has been kept flat and 
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Here’s a Family that Keeps its Secrets 
Introducing Selectone’s Full Line of Voice Encryption Products 


Today more than ever, the world of two-way communications needs 
the advantage of secure voice. The Selectone family of voice encryp- 
tion products offers you a clear choice at affordable prices. 


Low-end 
inversion scramblers. 
$T-22, ST-20B 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 
mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 
domain scrambling and digital signal processing, Selectone will pro- Mid-range 
vide the right product match for your specific security requirements. sainig 
No hassles. No overselling. No kidding! 


We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 
Simply give us a call, send us a fax or write to us with your require- 
ments, and we'll provide you with a customized quote at no cost. It’s 
simple. It's free. And best of all, it introduces you to the finest family 
of encryption products in the world. You have our name on it. 

See us at IWCE, Booth 935. 


State-of-the-Art 
Advantage-Pius 
series. 

ST-50, ST-51, 
ST-52 


CUSTOM QUOTES AVAILABLE 


1-800-227-0376 


Selectone, Inc. - 3501 Breakwater Ave. - Hayward, CA 94545 USA 
Phone: 510-781-0376 - Fax: 510-781-5454 - Internet: www.selectone.com 
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Figure 4. This is an exaggerated curved-earth profile where K = 2/3, with identical terrain features 
as shown in Figure 3. (Figure 3 elevations are represented by the yellow line.) Because the 
equivalent earth radius ‘bulges up’ in the center, the elevations of the terrain features increase, 
reducing path clearances. When K = 4/3, the earth bulge is less severe, resulting in greater path 
clearances. The greatest clearance is realized when K = ©. 


represents the earth’s curvature as a flat line, 
The various equivalent earth radii repre- 
sented by the different values of K are shown 
by bending the path beam line between an- 
tennas. The three lines shown in Figure 3 
correspond to the refractive conditions 
where K = %, K = 4/3 and K = 2/3. 

Elevations of terrain features between path 
endpoints are plotted using the flat baseline 
as a reference. The profile allows one to sce 
if there is sufficient path clearance over the 
terrain for each value of K. 

The curved earth approach, as shown in 
Figure 4 on the left, leaves the beam line 
between antennas straight and instead bows 
the horizontal baseline to correspond to one 
particular value of X. Elevation of all terrain 
features must be added to that of the bowed 
baseline reference. The straight beam line 
between antennas must now be checked for 
sufficient clearance from all terrain features 
for that value of K. 

With the curved earth profile, the one limit 
of K = * would be shown with the baseline 
flat. Here (as with the flat-earth approach) is 
the one “extreme” condition where the 
wavefront (shown as a straight line) follows 
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the true curvature of the earth (also shown 
as a straight line). As the value of K gets 
smaller and reaches the other limit of K=2/3, 
the equivalent earth radius bulges upward 
more in the center, hence the term “earth 


baseline) of a “curved earth” profile will bow 
upward at any point along the path for a 
particular value of K: 


_ d, Xd; 


bulge.” As these profiles show, paths with 
values of K = 4/3 and K = 2/3 have less 
path clearance with respect to terrain fea- 
tures than when K = ©. 

The following equation can be used to cal- 
culate how much the horizontal axis (or 


c= 
1.5 x K 


where # is the vertical variation in height 
(ft.). 

di is the distance (mi.) from one end of the 
path to the point being considered. 
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d> is the distance (mi.) from the point con- 
sidered to the other end of the path. 


With the “flat earth” profile, fis sub- 
tracted from the direct ray (K = %) refer- 
ence line (for positive values of K) at various 
distances along the path in order to develop 
a graphical representation of the amount of 
wavefront bowing that will occur for the 
value of K under investigation. 

With the “flat earth” profile, the wave- 
front, rather than the baseline. is shown 
“bowed.” and the amount of bowing 
changes as the value of K changes. The dis- 
tance between the bowed wavefront and the 
terrain features can be measured graphically 
to determine path clearances for cach value 
of K. 

Whichever profiling method is used 
(“curved earth” or “flat earth”), it can be seen 
graphically that smaller values of K result in 
greater bulging or “bowing.” This in turn 


.. Smaller values of 
K result in greater 
bulging or ‘bowing.’ 
This in turn results in 

less path clearance 


results in less path clearance with regard to 
terrain features. 

Because the microwave path has radial 
dimension, the clearances considered are not 
only those above and below the center of the 
path, but also to either side. 

Initially, these graphical methods allow 
path clearances to be measured as distances, 
in feet. Once this information has been ob- 
tained, it is however, typically converted to 
a more meaningful design measurement, 
called the Fresnel zone. 

The next article in this series will discuss 
path clearances with regard to Fresnel zones. 
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Radiating cable improves 


_ In-building wireless _ 


By Klaus Haas and Gregor Veithen 


Wireless communications systems are 
becoming increasingly important, both to 
business and personal life. [t is equally im- 
portant that they work everywhere that 
people go. For system coverage in open ar- 
eas, antennas are almost always sufficient. 
In buildings and other enclosed areas, there 
are frequently difficult propagation issues, 
making coverage of the interior spaces by 
exterior-mounted antennas inadequate, This 
not only limits communication, it can limit 
revenues for systems providers. 

There are several ways to achieve better 
RF coverage within a building or other in- 
terior space. One method is to point an 
outside antenna at the structure. Depending 
on the structure’s composition (wood, brick, 
stone, concrete, steel, glass, etc.), directed 
RF will vary in effectiveness. Another 
method is to mount an antenna inside the 
building. Again, effective coverage depends 
on the RF-shielding properties of the inte- 
rior walls. If long corridors or tunnels are 
involved, the RF energy will usually not 
propagate far along their length. Many an- 
tennas and many radio base stations, at great 
cost, may be required to achieve good 
coverage. 

The preferred solution to achieving RF 
coverage in interior spaces is the use of a 
radiating cable. This cable is designed to 
couple energy along its length. In effect. it 
acts as a long, low-gain antenna. The net 
effect is that the cable loss is increased only 
slightly, compared to a conventional coaxial 
cable, while enough energy is coupled to the 


Haas is RF sales manager and Veithen is RF 
engineer for Kabelwerk Eupen A-G., Eupen, 
Belgium. 


Coupled with a DECT-standa 


i of base stations at 


environment to achieve good RF coverage 
in virtually any configuration of interior 
space. With a radiating cable, a single base 
station may be able to provide coverage over 
a large area, reducing the cost of system 
implementation. 

In the trial installation described here, a 
new-design radiating cable was evaluated. 
The balance between downline attenuation 
and coupling to the environ- 
ment is controlled by the de- 
sign of the outer conductor. 
For applications in subways 
and tunnels, where the lengths 
of cable used may be several 
kilometers, the downline at- 
tenuation must be minimized to 
produce sufficient signal at the 
end of the run. 

For a building application, 
where the runs are rarely more 
than a few hundred meters, a 
different balance between 
downline attenuation and 
coupling to the environment 
is required. There, the attenu- 
ation of the cable can be some- 
what higher, while a greater 
degree of coupling to the en- 
vironment is desirable, to help 
the signal to penetrate walls, 
floors and partitions. 

Digital enhanced cordless telephone 
(DECT) is a reliable standard for cordless 
telephony that is commonly used in many 
parts of the world. It operates on a frequency 
range of 1,880MHz—1,900MHz, and the ra- 
diated power is 250mW. The mean coverage 
area typically extends about 50m from the 
antenna in an indoor application and about 
300m in an outdoor application. 

To cover a large indoor area, several base 
stations or repeaters are required. A central 


With a radiating 
cable, a single base 
station may. be able 
to provide coverage 


aver a large area, 
reducing the cost of 
system 
implementation, 


unit controls the base stations, centralizes 
the communication control and achieves a 
real network with roaming and seamless 
handover between cells. In this way, the 
DECT system is similar to other cellular and 
PCS systems in use today. 

Because the DECT system allows the use 
of multiple cells coordinated together to al- 
low hand-offs, it can be used to cover vir- 
tually any 
area. When a 
customer or- 
ders a sys- 
tem, the re- 
quirement is 
usually to 
cover the en- 
tire facility. 
This will fre- 
quently in- 
clude areas 
such as store- 
rooms, base- 
ments and ga- 
rages, where 
there are few 
users and 
there is little 
demand for 
capacity. 
With a stan- 
dard antenna- 
based system, a separate base station usually 
will be needed to overcome the RF shielding 
of these areas. 

A large paper factory with a total area of 
5 million square feet required 63 base sta- 
tions to achieve coverage using a conven- 
tional antenna-based system. Because base 
stations are expensive (and because in many 
cases they still do not give good RF cover- 
age in an enclosed area), a trial was under- 
taken on the use of radiating cable ina DECT 
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system at the Kabelwerk Eupen factory, 
Eupen, Belgium. 

Each base station has two antennas to pro- 
vide space diversity, increasing the quality 
of the communications. The signals from the 
two antennas are compared, and the better 
signal is used by the system, The antennas 
were replaced by radiating cables in several 
configurations, with good results. [n order to 
match the coverage achieved to the space, the 
following configurations were tried: 


— Radiating cables were attached to each 
of the two antenna ports, run in opposite 
directions, This eliminates the diversity and 
allows the largest areca to be covered by the 
base station. It results in some degradation 
in signal quality because of the lack of diver- 
sity, but may be suitable for some rarely used 
large areas. 

Radiating cables were attached to both 
antenna ports and run in parallel. This pro- 
vides the best performance, because of the 
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cable diversity. lt is the best solution for 
heavy traffic areas where there is frequent 
use and quality of coverage is important, 
such as heavily used corridors or tunnels. 

J An antenna was attached to one port, 
and a radiating cable was attached to the 
other. This allows the use of a single base 
station lo cover a large open area and an 
adjacent hallway or corridor, 

By carefully combining these configura- 
tions. the number of base stations required 
to implement a system can be reduced by 
more than half. depending on the building 
layout. The quality of the coverage achieved 
will usually be much better in a system with 
radiating cables, There is also a reduction in 
system complexity, increasing its reliability 
and decreasing maintenance requirements. 

An omnidirectional antenna radiates 
equally in all directions and would be the 
best solution to cover a single, uniform 
room. Radiating cables provide a good so- 
lution to cover a long corridor, a great hall 
with several obstacles, or several rooms with 
the same com- 
munication cell. 

Radiating 


cables transmit § 
the signal in 
their longitudi-  § 
nal direction #& 
and simulta-  } 


neously 
radiate a part 
of the energy 
along their total 
length to the 
surrounding 
area. Also, the 
reception of a 
signal from the 
outside is pos- 
sible. Radiating 
cables can be 
considered as 
elongated an- 
tennas that are 
specially appropriated for long, extended ar- 
eas. Currently. most’ radiating cables are 
used for mobile communications in tunnels. 
subways and mines, but the development of 
new in-house radiating cables also permits their 
use in buildings. 

By using radiating cables, wireless cov- 
erage within buildings can be accomplished 
in a way that is more economical and more 
complete, The amount and complexity of the 
base station equipment required can also be 
reduced. resulting in a more reliable system 
requiring less maintenance over time. When 
combined with conventional antennas, radi- 
ating cables provide an excellent tool for the 
designer of indoor wireless communications 


systems. 
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Technology’s 15 years as 

land mobile radio's premier 
technical publication, come take 
a stroll back through the history 
of the magazine and the industry 
it serves. 

For a decade and a half, MRT 
has been at the technological 
forefront of two-way radio com- 
munications. It has been your 
“channel” to the FCC, It has pre- 
sented cutting-edge design. It 
has kept you up-to-date on the 
political scene. In addition, ithas 
been the harbinger of change 
and progress. 

Back now, to the Beginning of 


[: celebration of Mobile Radio 


a 
r 


—.) 


; es 


ee 


company to install cellular 
phones in rental cars. 

4 Motorola supplies two-way 
communications equipment for 
the 1984 Olympic winter games 
in Sarajevo, Yugoslavia. 

QO Mal Gurion is named 
president of OKI Advanced 
Communications. 


QO Regency Communications, 
a subsidiary of Regency Elec- 
tronics, and Wilson Electron- 
ics merge to form Regency 
Land Mobile. 
L! SIRSA turns 30 and elects 
Rocco A. Eramo 
™ as chairman. 
| OQ Phil Cook, 
MRT ’s publisher, 
leaves to move 
to sunny, south- 


= “24 


Time (or at least of MRT) as we 
fondly remember significant 
people, issues and technology in 
our industry. 


1983 


+ Premiere issue, January/ 
February. Phil Cook [Phil is now 
sales manager for our sister pub- 
lication RF Design) is our first 
publisher at Weisner Publishing. 
In one of several changes for 
E.F. Johnson 
over the next 
15 years, it 
merges with 
Western 
Union. 

QO Kenwood 
announces 
that it is enter- 
ing the land 
mobile market. 
OQ Mass mar- 
keting of a fully 
programmable, 
off-the-shelf 
mobile radio 
is forecast, 
based on the 
new E2PROM 
technology. 

_! Novatel comes into existence 
through a joint venture by Nova 
of Calgary, and Alberta Govern- 
ment Telephone, of Edmonton 
James L. Green is appointed as 
the first president. 

UO Shirley Bonifasi is elected 
president of NMRA. 

1] Radio Club of America cel- 
ebrates its 75th birthday. 

O Jack Daniel heads the newly 
created Decibel western re- 
gional office, 

QO Hertz is the first rental car 


ern California. 
Mercy Contreras soon takes 
over as publisher of MAT. 
_] Robert Foosaner is chief of 
the FCC's Private Radio Bureau. 
+ Motorola puts the first 
Dynatac non-wireline, cellular 
radio-telephone system in opera- 
tion in the Washington/Baltimore 
area. 
 Vestra acquires 2-Tel Inter- 
connect Systems. 
_ Antenna Specialists acquires 
Sheatron and moves operations 
to Cleveland. 
O Ten duplex 
channel pairs in 
the 46MHz- 
49MHz fre- 
quency band 
are allocated 
for cordless 
telephones as 
an amendment 
to Part 15 of the 
FCC rules (and 
15 years later, 
the technology 
still sucks). 
4 Robert E. 
“Bob” Tall 
leaves Indus- 
trial Commu- 
nications and 
becomes executive director of 
APCO. 
4 King Radio, a traditional air- 
craft communications manufac- 
turer, enters the two-way radio 
market. 
4 NABER initiates a technician 
certification program. 
— California puts its first cellular 
telephone system on-line, in Los 
Angeles 
4 Nynex introduces “Priority- 
one” cellular mobile service in 
Buffalo, NY. Phones cost about 
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It hardly seems 
possible that MRT is 
15 years old. It 
seems like only yes- 
terday that we were 
celebrating the un- 


precedented success of our first year of publication, 


The industry spoke loud and clear, and we listened. You told us that 
the single most important factor missing in the editorial pages of the 
industry publications was complete, competent coverage of technol- 
ogy. Since our premiere issue in January 1983, we have made it our 
mission to provide you with coverage of the most current mobile com- 
munications technologies and products. 

Over 30,000 of you have told us year after year that we are meeting, 
your needs. You tell us by renewing your subscriptions each year. You 
tell us in your letters to the editor complimenting us or taking us to 
task. You tell us with your advertising support and with your editorial 
contributions. For this we thank you sincerely and vow to continue to 
serve the mobile communications industry with the same quality edi- 


torial that you have come to know and expect from MRT. 
| invite you to share your comments and suggestions with us. You 
can email me directly at_ mercy_contreras@intertec.com. | look forward 


to hearing from you! 


$2,500 and rates run from 20 
cents to 35 cents per minute, 
with access fee ranging to $49 
per month, 

4 Astronet is formed by 
Mitsubishi and Stromberg- 
Carlson to manufacture cellular 
telephone systems. 

LU Philadelphia/Delaware cellular 
service comes on line. 

4 Tandy makes its debut in the 
cellular product market. 

U The rules that govern FCC 
technician 
licenses ex- 
pire. They are 
replaced by 
industry asso- 
ciation and pri- 
vate educa- 
tional institution 
certificates. 
The Cellular 
Communica- 
tions Industry 
Association 
(CCIA) forms. 
_! General Sig- 
nal acquires 
Sideband 
Technology. 
_ NABER con- 
ducts its first 
series of technician certification 
exams. 

| Industry veteran Fred Link 
celebrates his 80th birthday. 


Wiosbile Radio. 


Technolo Ss 


—Mercy Contreras 


TOW s 
IO. 


! King Radio is acquired by 
Allied's Bendix Aerospace 
Sector. 

. Communications Special- 
ists of California installs its first 
fax machine (Hey—it was big 
news then!) 

The FCC rules that you can't 
use cellular telephones while 
airborne. 

“Technical Tips,” a monthly 
column de- 
signed to ad- 
dress wireless 
product techni- 
cal problems, 
debuts in the 
February issue 
of MAT. 

E.F. Johnson 
is for sale— 
again. 

Two cellular 
trade associa- 
tions, CCIA 
and the Cellu- 
lar Radio Com- 
munications 
Association 
(CRCA) merge. 
CCIA is the 
surviving designation. 

_ Kustom Electronics is 20 
years old. 

_] The Salt Lake City area comes 


on line with its cellular service. 
QO Modifications are made to the 
FCC rules Parts 22, 73, 81 and 
90 to reflect uniform HAAT 
guidelines. 

QO The FCC authorizes narrow- 
band modes in 
the VHF band § 
from150MHz to | 
170MHz. 

QO Cellular radio 
is promoted as 
the “greatest 
investment op- 
portunity of the , 
20th century” 
according to 
Robert Ringer, 
author of Look- 
ing Out for #1 
and Winning 
Through tntimi- 
dation. (Washe 
on target, or 
what?) 

QO Cellular tele- 
phone prices drop dramati- 
cally—to about $1,500 

QA battle over frequency coor- 
dination brews among ASMR, 
NABER and NMRA over spe- 
cialized mobile radio (SMR). 

QO) The spring Land Mobile Expo 
is now too big for Denver. It 
moves to Las Vegas, 

O NABER celebrates its 20th 
anniversary. 

U CCIA now becomes CTIA. 

4 McCaw Communications 
purchases Mobilephone Serv- 
ices (MSI). 

Q OKI Advanced Communica- 
tions changes its name to OKI 
Telecom. 

O) The battle to be the controlling 
frequency advisory committee 
(FAC) authority continues to gain 
more visibility. In the fray are 
ASMR, NABER, NMRA, IAFC, 
APCO, IMSA, AASHTO, FCCA 
and ASNA. (Whew!) 

O Mobile Data International, 
the leading mobile data terminal 
manufacturer, whose equipment 
is widely deployed in law en- 
forcement, is seeing its terminals 
move into public services (taxis) 
and the utility companies. (Could 
we safely say that the age of 
ubiquitous mobile data is here?) 
QO Celwave buys Antenna, Inc. 
O Cellular pay phones show up 
on Seattle metro buses, and San 
Diego taxis offer their riders cel- 
lular telephone services. 

Q Glenayre Electronics ac- 
quires WR Communications. 


1986 


QO MAT grapples with the coming 
of the cellular age. A survey asks 
readers if they would like more, 
or less, coverage of the cellular 
industry. Result: a 50/50 split. 
(The times, they are a changin’.) 


U Motorola is named the “best 
managed company in America” 
by New Management Magazine. 
(My, times have changed!) 

OQ) Motorola's anti-dumping suit 
against Japanese manufacturers 
ends. The Jap- 
anese firms are 
found guilty of 
dumping, and 
must have cash 
deposits, of a 
weighted aver- 
age of 58%, 
collected by 
U.S. Customs. 

QO The battle 
over wireline 
and non-wire- 
line cellular 
systems, “who 
can do what," 
heats up. The 
PacTel-Cl 
merger brings 
to light issues, 
both legal and regulatory, that 
will be discussed for many years 
to come. 

O PacTel and Tandy form a pact 
to activate all cellular phones 
sold in Radio Shack stores on 
PacTel's cellular system. Radio 
Shack also enters into an agree- 
ment with A Beeper to bring pag- 
ers sold in their stores up on A 
Beeper's service. 

UO Cellular service comes to Las 
Vegas. (So now we can call 
home for cash from Expo!) 

U “Technical Tips” prints a TRS- 
80 BASIC program to calculate 
ERP. (if only we knew how im- 
portant computers will become.) 
O More and more MAT articles 
contain the words “digital” and 
“mobile data” in their titles. 

O) A new cellular trade associa- 
tion, the North American Mo- 
bile Association, is formed by 
Bell Atlantic Mobile Systems, 
Bell Cellular, 
Nynex Mobile 
Communica- 
tions, and Son- 
ecor Cellular. 

OU Certification 
exams are of- 
fered by NARTE 
as alternatives 
to the defunct 
FCC exams, 

O Legislation is 
approved by 
Pres. Ronald — 
Reagan that 
allows the FCC 
to charge pro- - 

cessing fees. 
(Riots occur.) §% ~ * %. 
O Gary Stan- 
ford succeeds the late Eugene 
Bowler as the FCC's acting 
chief of the PRB's Land Mobile 
and Microwave division. 

Q) Frequency coordination rules 


are just around the corner. The 
FCC issues a code of conduct 
for squabbling coordinators and 
to insure non-discriminatory 
treatment of all applicants. 

4 Somewhere along the line, 
E.F. Johnson becomes a sub- 
sidiary of Diversified Energies. 
Q Cincinnati Bell acquires 
Cellular Business Systems. 

O Cellular service shows up on 
the New York-to-Washington 
Metroliner. The first three min- 
utes costs $5 with $1 for each 
additional minute—the system 
accepts major 
credit cards. 

4 Voice mail 
shows up on 
radio paging 
and mobile tele- 
phone services 
from McCaw 
Telepage. 

C) Robert Galvin 
resigns as CEO 
of Motorola. 

QO Telocator fi- = 
nally votes to 
admit wireline 
memberships. 
) Nynex ac- 
quires Page Boy. 
) Robert Foos- 
aner, FCC Pri- 
vate Radio Bureau chief. leaves 
for private law practice. Deputy 
Chief Mike Fitch assumes the 
helm. 

1 The FCC allocates 27MHz of 
L-band spectrum to MSS (mobile 
satellite service). 

U Intertec Publishing buys 
MAT, and folds Land Mobile 
Product News into it. 

U Don Bishop becomes edito- 
rial director of MRT. 


J Encryption is the hot topic of 
the day. 
4 The PacTel 
purchase of Cl 
finally goes 
through. 
O The Tele- 
communica- 
tions Privacy 
Act goes into 
effect. 
QO The first data 
radio network, 
based on Mo- 
torola’s com- 
mercial data 
networking 
service, opens 
in Chicago. 

3 UThe Fred M. 

Link award is 

established by the RCA, and the 
first award is presented to— who 
else—Fred M. Link! 
O Retail cellular phone centers 
start popping up. 
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1 FCC auctions elicit emotional 
and heated debates. Neverthe- 
less, Congress drools at an es- 
timated $600 million in revenue 
for 1988. (Was there ever any 
doubt that they would not be 
implemented? Riots occur— 
again.) 

U Telocator secures its first 
wireline carrier, Bell Atlantic Net- 
work Services. 

U Mark Fowler resigns as the 
FCC's top dog, leaving a 
“deregulation” legacy. 

+ Rumblings arise that 
Telocator and 
CTIA are dis- 
cussing a pos- 
sible merger. 
OA cellular sys- 
tem coming on 
line is no longer 
national news. 
QO Dennis Pat- 
rick becomes 
the FCC's in- 
terim Chairman. 
Q Vehicle track- 
ing technology 
starts to pique 
the interests of 
major wireless 
players. 

a Paging sub- 
scribers hit the 
6.5 million mark. 

4 Hertz car rental starts to offer 
cellular phone rentals to go with 
their cars. 

QO Nokia-Mobira purchases Cue 
Paging and changes its name to 
DiversiCom. 


1988 

U We start to hear the rumblings 
of the “demise” of two-way as 
cellular becomes more ubiqui- 
tous, (An argument that will con- 
tinue for years.) 

O Maxon Electronics spins of 
Maxon Paging Products. 

4 Alliance Telecom of Dallas 
merges with Decibel Products. 
J Bradley Holmes is still wait- 
ing to become the permanent 
FCC chairman after Fowler’s 
resignation last year. 

Q) Willam Hotes is elected to the 
post of president for Telocator 
and Jal Bhaget is elected 
chairman. 

Q Technology marches on—fax 
units for mobile radios are being 
developed by Midland and 
Medbar Industries. 

O U.S. West Paging buys A 
Beeper. 

U Novatel wins the Canada 
Award for Business Excellence. 
More and more noise is being 
made for trunking below 
800MHz. 

4 The FCC adopts a national 
plan for public safety that, finally, 
decides what to do with the 
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6MHz of spectrum in the 800MHz band. 
_ Susan Wing is nomi- 
nated as an FCC com- 
missioner. She replaces 
Mimi Weyforth. 

LJ Russell K. Fox be- 
comes ASMR’s CEO. 

O) Temporary licensing 
for new specialized industrial radio band cus- 
tomers is proposed by SIRSA. This is to 
eliminate the 30-day plus waiting period, cur- 
rently the norm, NABER jumps on the band- 
wagon too. 


1988—Ralph Haller becomes 
the‘chief of the FCC's Private 
Radio Bureau. 


N.V Phillips becomes yet another player 
in the paging industry. 

1 The FCC considers 
loosening technical and 
service restrictions for 
cellular service. Private 
radio rushes to protect its 
interests—going so far as 
to imply that the FCC is attempting to rewrite 
the Communications Act. (A harbinger of 
things to come.) 

4 Digital Cellular is being tested and dem- 
onstrated. AT&T and International Mobile 


Anything Other Than 


@& CommScope’ 
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Machines (IMM) both show their stuff. As- 
tute players see this as the ultimate cellular 
solution. 

BellSouth buys MCCA, making BellSouth 
the second largest U.S. paging company be- 
hind Southwestern Bell. 

4 A Frost & Sullivan report indicates that 
900MHz will show the greatest growth in the 
mobile two-way market. They predict almost 
8.5 million users by the end of 1992. 
 Selectone acquires Airwave. 

It finally happens—Motorola makes a bid 
for MDI. (fs there any doubt, anymore, that 
mobile data is here to stay?) 

_] A respondent's comment from the 1988 
salary survey may speak for much of the 
two-way industry. Quote: “The two govern- 
ing bodies, NABER and the FCC, do not 
know which way is up. The FCC doesn't do 
much anymore, and NABER does whatever 
it wants, right or wrong. | believe coordina- 
tion is a thing of the past.” 

1 Spectrum licensing fees rear their ugly 
heads. 

) Glenayre Electronics acquires a majority 
stock position in Kustom Electronics. 

0 Motorola's Radius line explodes. The age 
of low-cost off-of-the-shelf mobile radios is 
upon us. 

U Centel acquires United TeleSpectrum. 
U1 Public safety stiff can’t get together on a 
trunking standard. 

TIA is formed. 

The FCC votes to permit cellular licensees 
to offer advanced services—including pag- 
ing on cellular frequencies. Is the end of pag- 
ing in sight? 

GE and E.F. Johnson join ASMR. 


1989 


Mobile data is everywhere, and AVL is 
gathering steam as the year opens, 

J Telocator opens membership to private 
mobile communications carriers, later, its 
members vote it down. 

UU Celwave RF acquires Bogner Broadcast 
Equipment. 

U The battle over trunking 
standards continues. 
 Fiber-optic technology ar- 
rives on the scene in 
earnest. 

_] Ronald Reagan presents 
the first Malcolm Baldridge 
award to Motorola. 

Digital cellular is accepted 
for the next generation of 
phones. 

—! 800MHz trunking is killed by 
the FCC. (Round two is next.) 
LJ ACT struggles with a membership drive. 
Its goal is 500; over four months it gets 53. 
LU Regency Electronics changes its name to 
Relm Communications and purchases Land 
Mobile Communications Group from MA/COM. 
U Politicians play their immature, silly games 
with the FCC. Congress and the FCC are at 
odds, only three commissioners are 
seated—and there are threats of them leav- 
ing. Foot dragging by Congress cause nail- 
biting in the wireless community. 

_! Sony enters the mobile communications 
market with two-way, satellite-based, mobile 
communications units. Satellites play an 
ever-expanding role in terrestrial-based 


1989— 
TDMA is 
Sanc - 
tioned by 


CTIA as 
the next 
cellular 
standard, 
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mobile communications. 

O The FCC proposes allowing 
third party service providers to 
supply public safety communica- 
tions services. Everyone thinks 
it's a bad idea. 

The American Private Radio 
Association (APRA) is formed. 
O The battle 
over sharing 
UHF spectrum 
with land mobile 
users really 
heats up. 

O The FCC fi- 
nally moves to 
break the fre- 
quency coordi- 
nation monopoly 
with Docket 88- 
548. It will allow 
applicants to 
submit Form 
§74 directly to 
the commis- 
sion. (There is 
dancing in the 
streets!) 

QO Congress 
buckles under pressure and 
seats three new commission- 
ers by the end of the year. They 
are: Sherri Patrice Marshall, 
Andrew Camp Barrett and 
Alfred C. Sikes. The Commis- 
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sion is whole again. 


Kn 
) The battle over direct access 
for license application contin- 
ues—and debate heats up. 
Nationwide and international 
paging are the 
next hot paging 
technologies. 
The industry 
worries about a 
shortage of 
frequencies, 
according to 
Telocator. 

QO) Cellular puts 
pressure on 
frequencies. 
SMR_ worries 
about losing 
spectrum. 

O) Mercy Con- 
treras, MAT 
publisher under 
Weisner, be- 
comes publisher 
for Intertec. 

4 Cellular subscribers are nearly 
2 million strong! 

J Unlicensed users become a 
major issue for the FCC. 

4 An unorthodox FCC frequency 
allocation grant to the Southern 


California RTD presents the 
worst scenario for uncoordinated 
frequency assignments, further 
muddying the waters over direct 
access and assigned frequency 
coordination requirements. 
Everyone's filing comments. 

QO) IBM and Motorola partner to 
create the Ad- 
vanced Radio 
Data informa- 


‘Mobile Radio 


U Cellular phones drop to less 
than $500 and carrier “incen- 
tives” to resellers are used to 
lower prices even more. 
Conditional licensing gets the 
go-ahead. 

4 Thomas A. Stroup takes over 
the reigns of Telocator. 

Q Ervin S. 
Duggan is con- 
firmed as the 


tion Service latest FCC 
(ARDIS). (The Technology Bemeccs 
big boys throw Hewes” * 4) FleetCall 
their weight be- TV gives a wake- 


hind mobile 
data. Skeptics 
are silenced 
forever.) 

QO) E.F. Johnson 
acquires a ma- 
jority interest in 
Americom. 

Q) McCaw Cel- 
lular acquires 
Lin Broad- 
casting’s cellu- 
lar holdings. 

Q Ericsson 
Mobile Data is established to 
support the Mobitex public mo- 
bile data network operated by 
RAM Mobile Data. 

4 UHF/Two-way sharing loses 
priority to new HDTV technology. 


up Call to the in- 
dustry when it 
asks the FCC to 
allow it to use 
digital modula- 
tion, TDMA, and 
frequency re- 
use on its SMR 
systems—all 
against current 
FCC rules, The 
future of SMR is 
here—now! 

U The “Dingell 
Bill,” which would relocate up to 
200MHz of spectrum from the 
federal government to the private 
sector, has the private wireless 
industry drooling. 

AVL pops up everywhere. 
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Data 


QO) Millidyne acquires 
Communications. 
Sears enters the cellular 
telephone market with phones 
and accessories—charge it! 
O) Experimental PCN systems 
are popping up all over. 


Sequel 


LOO 
yy 
177 1 


a The FCC's Inspector Ge ae 


eral undertakes a survey audit 
of frequency coordinators for PLMR. 


EUPEN CABLE U.S.A. 
EC’-Simply 


Controversy still haunts this issue. 

4 Motorola’s NAMPS comes 
on the scene to address the is- 
sue of potentially crowded cellu- 
lar frequencies. 

0 Computer technology starts 
showing up in all phases of 
wireless technology: billing; di- 
agnostics; service shop opera- 
tions; and paging, as well as 
component hardware. 

O The UHF-land mobile fre- 
quency sharing debate goes on. AMST asks 


Ls 
A> 


1SO 9001 | 


the Best | 


Corrugated Copper Cable. 


* Lowest attenuation specifications 
* Superior watertight, foam structure 


* Greater durability due to high strength, 


cut resistant jacket 
¢ Easy-to-attach, weatherproof 
connectors with superior 
REF performance 
° 12 Year warranty 


See the Best at 
IWCE ’98, 
Booth #1931 


or contact us at: 800-419-5100 


Tel: (813) 527-7955 
Fax: (813) 528-0751 
Visit our new web site! 
www.eupen.com 


Mobile Radio Technology May \W8 


Eupen EC™ cable and connectors are the most technologically advanced on 
the market today! 


Sid More Power te the POIMT 


Circle (35) on Fast Fact Card 


the FCC to review the licensing procedure 
after another case of rules violations in 
Indiana. 

1 Edgar F. Johnson, E.F. Johnson's 
founder, dies at age 96. 

O “Wristwatch pagers” are touted as the next 
generation of pagers. 

) Most of FleetCall’s waiver is denied by 
the FCC. It claims that what FleetCall wants 
to do can be done under the present rules. 
The SMR industry celebrates; the cellular in- 
dustry cries foul. 

LM Ericsson buys SCE. 

_| Comcast moves to establish an experi- 
mental PCS system that links cellular, cable 
TV and PCS. 

4 SprintNet links up with ARDIS. 

J Alan Shark takes over the reins of ASNA 
as its president. 

4) PCS prognosticators expect it to be a 
$55 billion business by the year 2000, with 
phones costing less than $250 and service 
costing about $40 per month. (We'll see.) 
3 lan Wright, chairman of ACT’s volunteer 
leadership council, steps down. He has had 
the reins since its inception in 1986. 

1 The FCC denies ASNA’s request to re- 
allocate 2MHz of 900MHz spectrum to PLMR. 
QO The paging industry is 
now over 10 million sub- 
scribers strong. 

J ASMR changes its 
name to AMTA. 

LJ Guess what? Telo- 
cator now proposes to 
call itself the Personal 
Communications In- 
dustry Association 
(PCIA). 

43 ACT membership 
drops by nearly 300, as | 
it struggles to remain 
the representaive orga- | 
nization for communica- 
tions technicians. = 
. APCO reveals Project 25, for the next gen- 
eration of digital radio. 


O) FleetCall’s ambitious project to roll out 
ESMR starts to unravel. (Long-time SMR op- 
erators find it a bit too ambitious.) 

4 In-building communications systems, an 
offshoot of the PCS technology, are ex- 
pected to be $2.1 billion market by 1997. 
O 200MHz reallocation rears its ugly head 
again as bills are again reintroduced in both 
the House and the Senate. 

_} FleetCall is still threatening to build ESMR. 
Technology is taking its toll on equipment. 
Serviceability is the number-one issue for 
technicians on new equipment. They cite 
surface-mount technology; large-scale 
integrated devices and embedded compo- 
nents as the culprits. 

a For the first time, the SMR industry growth 
rate is slowing, adding fuel to the argument 
that SMR has a limited future. 

The UHF channels 14 and 69 and LMR 
interference issue is addressed by FCC MM 
Docket No. 87-465. No one is happy, and 
Motorola immediately files a petition for 
reconsideration. 

2 Allen Group buys Alliance Telecommu- 
nications, parent organization of three major 
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industry players: Decibel prod- 
ucts, Comsearch, and db 
Mobile. 

LJ Relm and Adage merge. 

L} GPS-based AVL, married to 
digital mobile data terminals, forms 
the footprint for accurate, afford- 
able AVL. (Finally!) 
OQ The number of 
hits 12 million. 

_ Cellular data rates achieve 19,200bps, and 
“packet” radio comes on line. 

| ERMES is considered as a next- 
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generation paging code. 

UI There are now more than 8.5 
million cellular subscribers in the 
United States. 

QO First rumblings about digital 
cellular phones are heard. 

UY ACT finally offers multiple test- 
ing sites, continuous testing and 
immediate results. 

4 SIRSA changes its name to Industrial 
Telecommunications Association (ITA). 
(One needs a scorecard just to keep up with 
the players.) 


The new PCS network is still under 
development...so you can’t always get 
a strong signal for your digital PCS 
phone when you're in the car. Not only 
that, but digital phones are 1/3 as 
powertul as cell phones. The best way 
to a dear signal inside your car for both 
PCS and cellular is a Hirschmann 
ON-2d/b Glass Mount dual band 
antenna on the outside, 


Because when you have a weak signal, 
you need a strong antenna. You need 
a Hirschmann. Call, fox or e-mail us 
today for more information. 
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1 SMR operators breathe a sigh of relief be- 
cause they no longer have to license end- 
users. (Whew!) 


1902 


L} 220MH7 lies silent, waiting for private ra- 
dio users. (Hmmm.) 

4 ESMR (now digital SMR) is still controver- 
sial, especially the effect short-spacing will 
have on signal overlap. ESMR is touted as 
offering a challenge to cellular. 

. FleetCall and DisCom merge SMR 
operations 

O Projected growth in analog SMR is pre- 
dicted to stay level, while digital SMR is pre- 
dicted to increase significantly. By 1995, the 
industry will be adding more digital units per 
year than analog units according to EMCI, a 
Washington DC-based consulting firm, 

Q Telocator predicts 23 million PCS sub- 
scribers by 1997. (Hmmm ... again.) 

Q Emergency Medical Radio Service 
(EMRS) is approved by the FCC. 

OQ} Consumers worry that the 900MHz2 
frequencies that cellular phones radiate a few 
inches from our heads will cook our brains. 
(Yeah, right, like 60Hz power lines have, for 
years, been blamed for everything from 
hemorrhoids to schizophrenia.) 

I Pagers are ubiquitous in retail and dis- 
count stores. MobileComm and McCaw see 
a gold mine and join forces to cover major 
metropolitan areas. 

QO The first high-accuracy GPS is deployed 
in Los Angeles. Pinpoint, a joint venture by 
Magnavox and CUE Network, provides ac- 
curacy to within a few feet using both satel- 
lite navigation and local FM stations. 

QO E.F. Johnson celebrates 70 years in the 
industry. 

 FleetCall changes its name to Nextel 
Communications. 

Robert H. Schwaninger Jr. joins MAT 
as its regulatory consultant and columnist. 
(Riots occur—at the FCC.) 

C) Mtel receives the first final Pioneers Pref- 
erence for a PCS system in the U.S. 

O The first commercial 220MHz trunking sys- 
tem is activated in Houston. 

Q) If you don't use the word “wireless” at 
cocktail receptions, in business jargon and 
in everyday conversation, you’re not hip. (it's 
a wire- 

ess fa- 
dio—as 1993 
opposed cor S 
to the SMR base 
previous 

kind.) 

QO Congress finally passes legislation to 
eliminate lotteries and let the FCC auction 
spectrum Instead. (it's hoped that this will 
take the dentists, accountants and Harvard 
MBAs cartels out of the two-way radio busi- 
ness—but will it?) 

O SCL purchases Midland International. 


U The FCC collects user and filing fees 

U ITA asks the FCC to institute a program to 
certify technicians. (Why?) 

UO CenCail starts buying Motorola 800MHz 
SMR properties. 

U.S. West sells its paging operation. 
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4 During the next 10 years, 
intelligent vehicle highway 
systems (IVHS) will become one 
of the fastest-growing and most 
lucrative areas of the telecom- 
munications industry (writes 
Robert H. Schwaninger Jr.). 

Q Telocator is now officially 
PCIA. 

LMCI buys a 20% stake in Nextel. 
Q Industry pundits predict 4.4 
million SMR 
subscribers by 
1998. 

_) CDMA (code- 
division mul- | 
tiple-access | 
technology) is 
being taken 
seriously. 

QO) 220MHz nar- 
rowband SMR is 
finally a reality. 
The first FCC 
PCS license 
auction nets 
$6.17 billion (on 
paper). 

“) PCIA and 
NABER merge; | 
new life is 

breathed into 

PCIA. 

W) Frequency coordination is 
again under scrutiny. 
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4 Dial Page and Nextel marry; 
Nextel, Comcast and MCI 
divorce. 

~] 800MHz generates more ex- 
citement as the FCC freezes 
new licenses and rumors of dis- 
missal of pending licenses 
abound. 

QO SMR WON is formed. 

QO The U.S. Court of Appeals 
strikes down the FCC fines and 
assessments 
policy. (There is 
dancing in the 
streets, again.) 


It's a year of 

partnerships, 
alliances, merg- 
ers and agree- 
ments. Watch 
closely. 
1 The FCC has 
more than its 
share of prob- 
lems: lawsuits; 
influence ped- 
dling; claims of 
favoritism and 
“donation” ac- 
ceptance all 
seem to tarnish the Com- 
mission's image. 


RM-5012 


The FCC lifts the ban that pre- 
vents traditional telephone com- 
panies from holding SMR sys- 
tem licenses. Hardly anyone 
notices. 

LU PCS still isn't here. 

1 ESMR still isn’t here. 

. Reed Hundt is in charge of 
the FCC. 

U MCI, PageNet, and SkyTel 
enter into agreements to provide 
nationwide, 
wireless mes- 
saging to MCI 
customers. 

) Glenayre and 
Western Multi- 
plex merge. 

J Racotek and 
Ericsson enter 
into an agree- 
ment to imple- 
ment wireless 
data and voice 
on the Erics- 
son EDACS 
network. 

UW Glenayre and 
MobileComm 
form a partner- 
ship to develop 
a two-way wire- 
less messaging 
service. 

4 Geotek and Hughes Network 


Mobile Radio 
Technology 


Systems ally to develop prod- 
ucts for frequency-hopping mul- 
tiple-access (FHMA) systems. 
4 Ericsson and Uniden forge a 
cross-licensing agreement. 

1 800MH2 is stil! waiting for the 
rulemaking. 


LJ Pressure mounts to reduce 
the 20-odd radio 
services to 
four—or 
three—or two. 
(Wonder why.) 
L) MTA-EMCI 
projects over 
60 million U.S. 
cellular sub- 
scribers and 
20 million PCS 
subscribers by 
the year 2000. 
(And guess 
what? Most of 
them will be 
consumers!) 
1) Digital cellu- 
lar. (Where? 
How? What 
happened? 
i Intertec Pub- 
lishing buys Argus Inc.'s as- 
sets, picking up 36 magazines, 


Tone & Voice Pager 
With Monitor Receiver 


DuraComn 
A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES — NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


¢ 2-Channel Operation 
* Multi Format 


* Programmable Monitor 
with Priority Scan Feature 


“N+1” 
REDUNDANCY 


e Auto Reset, Visual and 


Audio Battery Low 


NEVER AGAIN BE OFF THE AIR Indicator 


DUE TO POWER SUPPLY FAILURE 
New DuraComm rack supplies have state-of-the-art load 
sharing modules. If one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 30, 73, 100 AMP models with 
12, 24,48 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit ELA racks. Electronic 
and fused - double output protection. Black powder coat finish 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 


¢ Vibrator Option 
© Full Line of 
Accessories 

e VHF and UHF 
Models 


Unit shown in 
Optional Rapid 
Charger 


ORDER TOLL FREE: 
1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816} 472-5544 « Fax: (816) 472-0959 


Circle (39} on Fast Fact Card Circle (40) on Fast Fact Card 


48 Mobile Radio Technology May 1998 


Zetron’s 


’ Series 4000 
Communications 
Control System 


Hits the Target for 
Price & Performance 


®Gieeer With the introduction of the new Model 4048 Common Controller, Zetron’s 
Series 4000 now accommodates up to 48 channels and 16 operating positions. 
®etter Features “Channel Check”, an optional integrated instant recall recorder plus 
remote diagnostics, integrated radio system management, trunked radio compatibility, 
and a host of other innovative features. 

Bulletproof No single point of failure when configurated with dual redundant 
system controllers and power supplies. 

Best of All... Existing Series 4000 systems can be economically upgraded to the 
larger capacity M4048 when more channels or operating positions are required. 
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Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA Zz ETRO N ® 


Phone: (425) 820-6363 Fax: (425) 820-7031 Email: zetron@zetron.com Web: http://www.zetron.com 
European Office: Zetron, Inc. 27-29 Campbell Court, Bramley, TADLEY, Basingstoke, RG26 5EG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 


including RFDesign and Satellite Commu- 


nications, and trade 
shows including the Inter- 
national Wireless Com- 
munications Exposition 
(IWCE). Communications 
magazine, included in the 
purchase, is terminated, 
and its coverage is incor- 
porated into MAT. 

LU Paging sees new tech- 


4955—Congress is at it 
again. Senate Bill S652 is 
taking another shot at'modi- 
fying the Communications 
Act—again 


U Small Business in Telecommunications 


(SBT) is formed, with 
Lonnie Danchik as first 
chairman. 

QO David Packard, co- 
founder of Hewlett- 
Packard, dies at age 83. 
U IWCE celebrates is 20th 
anniversary. 

U The FCC “downsizes.” 
(This should be interesting.) 


nologies take on the status quo. ERMES and U) Paging sees a new technology emerge. 


Motorola’s Flex step up to the plate. 


PACT (personal Air Communications Tech- 


RaApDIUS Two-Way RADIOS... 


from 


Leavitt Communications. 
Your Best Choice! 


TEIrrrer) am uality * Reliability * Value 


¢ Multi-channel VHF/UHF mobile and 
portable radios 


¢ Full line of accessories available for 
portables and mobiles. Portable 
accessories include headsets, remote 
microphones, cases, batteries and 
chargers! 


SP10 Portable Radios 
5175."ea. *190.°°ea. 


VHF 1 watt, UHF 2 watt, 
1 channel 1 channel 
Dealers Only... 


by Motor ola Call for TS10 portable radio pricing! 


ag !mmediate Delivery! 


Ott SEIGCIOD TACIOS 


See us IWCE 


booth # 716 m Scheduled Orders Accepted! 


catt... 800-870-3686 


x Leavitt Communications, Inc. 
5115 Church Street * Skokie, IL 60077 * Fax 847/676-8744 
e 


E-Mail: leavittcom @ aol.com 
t } Visit us on the web: www.leavittcom.com 


“Motorola, Radius and all mentioned products are marks of Motorola, Inc. FCC license requi 
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nology) promises two-way messaging and a 
messaging protocol. (We'll see.) 

Q MTA-EMC1 is at it again. It prognosticates 
that there will be more than 60 million pagers 
in service by the year 2000. 

Q Midland is sold again — this time to Intek 
Diversified. 


1997 


Q Telematics (7) hit the market to offer com- 
bined cellular, GPS, status messaging and 
voice communications for the automobile 
industry. (See “2005,” below.) 

QO The first totally IS-136 digital cellular sys- 
tem that uses SMR frequencies is on line. 
U Securicor controls Intek. 

U New licensing rules for the remainder of 
the 220MHz—222MHz spectrum are released 
by the FCC. 

U Voice messages come to pagers. 

U Nextel has lost almost $900 million over 
the last two years. 

U Trident Micro Systems forms “technol- 
ogy alliances” with multiple manufacturers for 
trunking technology. 

O Reed Hundt leaves the FCC—eventually. 
U Here we go again: ACT changes its name 
to AWCET. AWSI and SMRA merge to form 
MWCCA. (Whew! Good thing / cn spel.) 

O The FCC threatens to auction 800MHz 
again—maybe. 


1998 


Q) 220MHz auctions are 
here again (fo the tune of 
“Happy days are....”). 

QO William Kennard be- 
comes FCC Chairman. 
Four other commissioners 
join him: Harold Furch- 
gott-Roth, Susan Ness, aims to put 
Michael Powell and five. FM 
Gloria Tristani. channels 
4 Nextel bids over $88 on a cur- 
million in the 800MHz auc- rent single 
tion, winning 90% of the li- channel 
censes. (Boy, sure hope allocation. 
they know what they're 
doing—see “2005.") 
 Transcrypt Interna- 
tional buys E.F. Johnson. (This is probably 
the end of Johnson, as we know it. Oh well. 
But things fook good for Transcrypt.) 

U PCS is finally a reality. (Funny ... it looks 
just like a cellular telephone.) 

UO PCS still hasn’t replaced paging. 

O Cellular telephones are free. 


2005? 

UO PCS is everywhere and the cellular indus- 

try is defunct. Paging? What's paging? 

UO “It's digital” doesn’t mean “it works.” 

O Nextel is the only SMR provider left on the 

planet—but they're being bailed out by the 

government. (Remember Chrysler?) 

U The FCC disbands, and PCIA is in charge 

of licensing, auctions and frequency coordi- 

nation. Jay Kitchen signs autographs. 

OPCIA, ITA, AMTA, SBT, APCO, ASMR, et 

al, all get together to form MESS, 

Q Schwaninger is still writing for MRT? 
—Ermest Worthman, circa 1998 
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1998—Dy- 
namic 
channel 
multi - 
Carrier ar- 
chitecture 
(DCMA) 


“Nothing Works 
Like a Motorola Original” 


MOTOROLA 


COME VISIT US AT 


ORIGINAL @iiiu= 


BOOTH 722 


Check Us Out! 


7% Accessories, Batteries, Antennas and Replacement Parts for 
" Motorola Two-way Radios 


| Accessories, Batteries, Antennas and Replacement Parts for 
Motorola IDEN 


’ Accessories, Batteries, Antennas for 
“fi = Motorola Cellular 


“\ Accessories, Batteries, Antennas and Replacement Parts for 
Motorola Paging 


“| Service Advantage Products 


1 -800-422-421 0 @) MOTOROLA 


http:/Awww.mot.com/accesspoint Accessory and Aftermarket Division 


(4) , Motorola and iDEN are registered trademarks of Motorola, Inc. 
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Technically speaking 


(continued from page 8) 


between the spectrum analyzer input and the 
sniffer probe as shown in Figure I on page 
8. The sniffer probe is made by winding 
several turns of enameled wire into a self- 
supporting coil and attaching it to an $0239 
connector us shown in Figure 2 on page 8. 
The preamplifier was a Radio Shack model 
used for CATV—not exactly a low-noise 
umplifier—but considering the noise figure 
of aspectrum analyzer, the amplifier was of 
sufficient quality for such work, With about 
20dB of gain, the amplifier would allow us 
to see signals on the spectrum analyzer that 
normally would not be seen. 

Using this test arrangement. a couple of 
mechanics, our communications technician 
and | set out to find the source of interfer- 
ence. First. the ECU that controls the engine 
was checked and found to be clean. At that 
point we did not realize that there was 
another ECU on board. Eventually. during 
the searching process, the second ECU was 
discovered behind the seat. That ECU con- 
trolled the automatic transmission for the 
vehicle. 

In the interim, we had discovered that the 
truck did not have to be running to cause 
interference. With the radio receiver set to 
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Figure 3. This test setup is used to determine the severity of the interference. 


receive at 159.270MHz. just turning on the 
ignition switch would cause an intermittent 
carrier to be heard in the radio receiver, Of 
course. the CTCSS squelch system had to 
be bypassed by removing the microphone 
from the hook or pressing the monitor but- 
ton, While holding the sniffer probe near the 
automatic transmission ECU, and turning on 
the switch, many spurious signals could be 
seen on the spectrum analyzer. We had found 
the source of the interference. 

The severity of the problem was deter- 
mined by using a test setup as shown in 
Figure 3 above. 


n the real world, your 
customers rely on 
your wireless 


communications network 


to perform, day in and 
day out. And no one 
knows that better than 
Sinclair Technologies. 


world requirements, 
employing teading-edge 


technology to produce 


solution-driven network base 


Rugged, dependable and reliable 
antennas, receiver multicouplers, 


transmitter combiners, 


The people at Sinclair are 
committed to satisfying real 


The test procedure ts: 

1) Set the signal generator to the receiver 
frequency. and with the truck switch turned 
off. set the signal generator to 3KHz devia- 
tion at [kHz and adjust the generator level 
to produce |2dB SINAD on the SINAD meter, 
Record the signal generator level in dBm, 

2) Start the engine. Increase the signal 
generator level to return the SINAD meter 
reading to 12dB. Record the new signal 
generator level, 

3) The difference between the signal genera- 
torlevel in steps | and 2 is equal to the amount 
of degradation caused by the interference. 


{a 


filters and duplexers 
designed to meet your 
applications: «VHF/UHF 
800-900 MHz «Cellular 
*Paging «Trunking »*GSM 
®PCS *PCN «NPCS *Tetra 
eand more. x 


Applications that 
require Sinclair's 
benchmark quality 
products, backed by 
dedicated technical 
support people. Each 
committed to providing 

you with your application 
solution. For the real worid. Let 
Sinclair solve your network base 
station problems. Contact the 
Sinclair office nearest you or visit 
our world-wide web site today. 


Sinclair Technologies Inc. 
85 Mary St., Aurora, Ont., Can, L4G 6X5 Tel: (800) 263-3275 Fax: (905) 727-0861 


55 Oriskany Dr., Tonawanda, NY 14150, U.S.A Tel: (800) 288-2763 Fax: (716) 874-4007 


Sinclair Technologies Ltd., 
William James House, Cowley Rd, Cambridge CB4-4Wx, U.K. Tel: +44 (0) 1223 42 03 03 
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http://www.sinctech.com 
Visit us at IWCE, Booth #4132 


In this particular case, the interference 
was causing 19dB to 20dB of degradation. 
This level of interference could not be toler- 
ated by our radio system, so some remedy 
had to be found. 

Because this automatic transmission was 
an Allison World Transmission model, we 
decided to contact Allison for assistance in 
solving the problem, After several commu- 
nications back and forth, it was decided to 
try a couple of different ECUs in the truck 
to see if any improvement resulted. This 
was done by Allison at one of their local 
service facilities. We were requested to run 
our test to see what, if any. improvement 
resulted from the different ECUs being 
installed. 

The two ECUs were set at different op- 
erating frequencies, One was at 7.996MHz 
and the other was at 8.004MHz. The Allison 
service representative installed first one, then 
the other. ECU as we tested for results using 
the previously described test procedure. 
Tests were run at 159.270MHz, 
154.130MHz and 151.400MHz. The inter- 
ference at 159.270MHz was always the most 
severe, even with the newer ECUs. How- 
ever, the amount of degradation dropped 
from 19dB-20dB to about 6dB. Although 
this was still undesirable, it represented 
progress, Maybe 2dB to 3dB would be tol- 
erable, but not 6dB. 

The service representatives at the Allison 
service venter are currently working with the 
manufacturer of the ECU to reduce the in- 
terference to a tolerable level. The work is 
sull ongoing, and the ultimate solution ts yet 
to be found. [ will pass along information on 
the final solution when it is reached. A newer 
International truck, with a similar transmis- 
sion and an ECU made by the same manu- 
facturer. was tested and found to produce 
only minimal interference. 

Problems such as these require the 
manufacturer's cooperation to arrive atan 
effective solution. Without such cooperation. 
the probability of a successful outcome 
would be low. Even with full and unswerv- 
ing cooperation, the solution is not casy. 

Because of more and more EMC prob- 
lems. | have advised our fleet manager to put 
something in the specifications to include 
the effects of electromagnetic interference 
(EMI) to our radio system (and fron: our 
system). Because more electronic devices 
ure being added to vehicles. the problem is 
sure 10 get even worse in the future, The 
EMC problem is best handled at design time. 
rather than trying to find solutions after units 
are manufactured and sold to unsuspecting 
users. When buying such equipment. be 
aware of such problems and if possible, test 
one of your system radios in an actual ve- 
hicle under typical operating conditions be- 
fore purchasing the vehicle, 


A complaint from ene of our county rang- 
ers was: “My windshield wipers start up 
when [ key the transmitter on one of the 
repeater channels.” In order to get to the 
electronics that controls the wipers. [ re- 
moved a portion of the dash panel. As | was 
preparing to set that portion of the dash panel 
aside. | noticed that the mini-UHF coax con- 
nector on the radio was hanging by the cen- 
ter pin. The shield of the plug was not even 
making contact with the radio connector. 
Yet. the radio had been working well enough 
that the user had no complaint about the radio 
operauon. 

Because the shield was not connected, I 
immediately thought this might be the prob- 
lem causing the wipers to start up when the 
radio transmitter was keyed. To check, I 
simply connected the coax connector firmly 
to the radio and tested for the result. 
Bingo—that was it. Such a simple solution 
for such a seemingly complex problem. | 
had seen this type of connector get loase 
before and cause other symptoms such as 
a loud buzz in the broadcast radio in the 
vehicle. This is the type of thing that should 
be checked first, 

Until next time—stay tuned! 
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Available 
from 
stock 


) Pa rMarLow 
LLP 
Headset 


-for- 
Motorola - Ericsson 
Kenwood - BK Radio 
Uniden - Maxon — Relm 
Model HD-PWH6100 


-Available From- 


Tutt 


PO Box 447 New Ipswich, NH 03071 
Voice - 800-899-8948 
Fax - 603-878-2090 
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"A complete | 
microcell analysis 
package... 


CHAMP ULTRA-LITE 
SIGNAL STRENGTH METER 


The hand held Champ Uitra-Lite is convenient for finding indoor 
RF “shadows” in wireless systems, or for mobile studies to 
detect RF leakage and propagation coverage. Includes 
Dragonfly Battery Pack. 


DRAGONFLY 
BATTERY PACK 
Allows >8 hours of 
continual operation. 


Available frequencies: 
© PCS\> CELLULAR 
© PAGING © IVDS © LMR 
© ISM © ETACS 


SPYDER 
100mW STICK-UP 


TRANSMITTER 
A self-contained frequency agile signal source for “walk-about” 
analysis & propagation studies.Includes Dragonfly Battery Pack. 


The Spyder, Champ Ultra-Lite and Dragonfly Battery Pack are 
just a few of many exceptional design solutions from 
Berkeley Varitronics. Call us today for more information: 


(732) 548-3737 / Fax: (732) 548-3404 


Internet: http://www.bvsystems,com 
E-mail: info@bvsystems.com 


BERKELEY 
VARITRONICS 
SYSTEMS 
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Toward gentility 


By Robert H. Schwaninger Jr. 


My wife. Isabel, is a wonderful woman to 
put up with a lout like me. It seems [ don’t 
understand the need for pate, when liverwurst 
sells for $3-a-pound less, She gravitates to- 
ward Pifot Noir and Cabernet, selected for 
vintage and chateau. | reach for a Bud, flip- 
ping the cap across the kitchen counter, rather 
than sniffing some musty cork. 

With a sigh, she sends me back upstairs to 
find a tie that doesn’t clash with a shirt or a 
coat or some other piece of insignificant 
clothing, Her threats to use Garanimal tags to 
get me dressed often sound quite serious. | 
forget to shine shoes, pick up laundry, shave 
and, occasionally, bathe. But somehow she 
prods and bullies me into some semblance of 
civility. 

Then there's my choice of language. It’s ... 
well ... colorful, Some might say “salty.” She 
would simply explain that for a relatively 
educated man, my choice of words and jokes 
pushes the envelope of propriety. Privately, 
she tells me that ['m a foul-mouthed man with 
a penchant for inappropriate humor. Isabel 
confesses that she simply cannot understand 
how anyone with my erudition and writing 
skills can fall into a smut rut. 

I stand accused, and lam guilty, Ive never 


Schwaninger, MR7’y regulatory consultant, is 
a partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a mem- 
ber of the Radio Club of America. 


YES E BUT KNW YOU HAVE 


obtained the flair of political correctness that 
allows one to excuse a boor, a liar or a cheat. 
When someone is being deceitful, and not 
merely foolish. 1 unashamedly tend to point 
out their character flaws with some precision. 
When the politic thing would be to ignore 
obvious machinations of government offi- 
cials, I tend to flare up and demand an 
explanation. It’s a curse. 

My partner. the far more cerebral and 
genteel Mr. Curt Brown. Esq., has unfortu- 
nately been occasionally affected by my 
frightfully overbearing methods. Over the 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Molorola and MOC. 1200 are registered trademarks of Matarcia Inc 


Manufactured by Control Signal® 
the ID-12 AN! encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[ ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
{303) 989-8000 FAX 303-989-8003 
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KNOW YOU HAVE 
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ILLUSTRATION BY JOHN HAYES 


years, we have stayed together, even when 
I'm certain that he has been embarrassed by 
my histrionics. If you have been blessed with 
an ugly baby, Brown is better equipped to 
deal with the unveiling. 

But our partnership has withstood the dif- 
ferences, and our styles have blended to- 
gether nicely to provide a more poetic Brown 
and a more precise Schwaninger in an uncer- 
tain harmony of foerthrightness. So when our 
methods and tone were recently attacked ina 
pleading before the FCC by none other than 
(“We can’ Ltake a joke”) Nextel Communica- 
tions, we were amused, 

In its opposition to an Application for 
Review that we filed with the commission, in 
which we noted that the Wireless Telecom- 
munications Bureau (WTB) had made a few 
errors in granting a handful of licenses to 
Nextel, resulting in Nextel’s receiving at least 
30,000 SMR channels based on patently 
defective applications, Nextel took umbrage 
with our “behavior” before the agency. 

Drawing on excerpts from the historical 
record, Nextel’s first admonition involved a 
pleading our firm prepared five years ago 
wherein the pleading partly accused the op- 
posing party of “whining.” [t's true. We did 
it. We wrote a petition that included that very 
word, Our shame cannot be greater. 

Nextel also objected to our (still-pending) 
petition that requested that the Commission 
take notice of the fact that the infamous 
“Fleet Call Waiver” was granted in 1991, and 
that the five-year construction period had run 
out. We simply requested that the FCC audit 
Nextel’s construction, as it does all other lic- 
ensees, and take back any channels that were 
not constructed ina timely manner. The WTB 


What a Patriot Radio 
Looks Like to a Smart Dealer 


Patriot is in stock, shipped out of 
inventory in two days or less. 


Patriot is reliable—out of the box. 
Aggressive Quality Control ensures 
performance to specs from the 
minute a Patriot is unpacked. 


Patriot dealers aren't weighed 
down with unwanted inventory. 
No stocking requirement makes 

being a Patriot dealer painless. 


Portables 
Patriot radios come in all shapes and 
sizes, Patriot dealers have a full line 
of professional quality products 
available, one or one thousand. 


Mobiles 


Patriot dealers get comprehensive 
marketing support through 
Ritron’s Dealer Support Program. 


Repeaters 


Patriot radios are made in 

the USA. When you call for 
help, you are talking to the very 
engineers who designed the 
products—answers are definitive. 


Low Band, VHF, UHF 


To improve your vision, call 


1-800-USA-1-USA ext.198 


(1-800-872-1872 ext.198 ) 
for a free New Dealer Introduction Kit and see what's in the Patriot line for you. 


PATRIOT. 


BY RITRON 
Ritron, Inc. © 505 West Carmel Drive « Carmel, IN 46032 
(317) 845-1201 © Fax (317) 846-4978 © www.ritron.com 
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SERIES] 


800 MHz to 1.0 GHz Frequency Range 


de Blocked 


Low VSWR and Insertion Loss 


Maintenance Free 


Industry’s Best RF Performance 
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PolyPhaser° 


CORPORATION 
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has not yet ruled on our two-year-old petition 
or, to our knowledge, sent Nextel an “800A” 
letter. Again. we admit our audacity in em- 
ploying the most devious of all devices: a 
calendar. 

Nextel’s opposition continued down this 
path, attempting to cobble together a case that 
Brown and [had somehow breached the line 
of propriety in our past efforts, citing events 
that have transpired over the past five years 
in which we played no small part. What 
Nextel was trying te prove is still a mystery 
tome, What Nextel did zor prove was that all 
of its applications were properly granted by 
the commission, 

In fact, Nextel did not even try. 

Nextel 's failure to defend the appropriate- 
Ness of its licenses is quite troubling (he said, 
in his most polite manner). [ assume that 
Nextel intends to engage in frequency migra- 
tion of incumbent licensees to solidify its 
position following the SOOMHz auction. But 
its inability or unwillingness to demonstrate 
clear title to many of tts licensees poses a 
sticky problem. 

If you are an incumbent licensee who has 
been informed that Nextel intends to migrate 
your system to lower channels, then the duty 
falls on Nextel to deliver the channels out of 
its warehouse to complete the task. An 
incumbent's first logical question then may 
be, “Can you kindly demonstrate clearly that 
the channels you are offering are yours?” If 
my experience is any indication, Nextel will 
be quite put off by this question. 

But it is a fair question. 

An economie area (EA) licensee is obli- 
gated to present channels to the incumbent 
that will not result in later legal problems for 
the migrated operator. Therefore, a title search 
is in order, Each channel offered should be 
scrupulously checked to assure that the EA 
licensee holds the license (or Ue) to the 
channel freely and without cloud. The burden 
for demonstrating that the goods are genuine 
falls squarely on the EA licensee. 

To assist readers in their request for bona 
fides, | humbly suggest that one begin at the 
beginning. Each incumbent licensee should 
ask to see all applications, licenses, modifi- 
cations, frequency coordination, co-channel 
facility licenses, engineering, fee records, 
waiver requests and ussociated documents 
that make up the record. which together dem- 
onstrate the EA licensee's title to the channel. 
If confirmation in the form of representations 
and wurranties from past licensees regarding 
construction and operational status is re- 
quired, then such documents should also be 
politely requested in an inoffensive manner. 

To be complete in this examination, an in- 
cumbent licensee may need to review the ap- 
plications and licensing of entire ESMR foot- 
prints. If the channel being offered was 
granted as a portion of complex ESMR sys- 


tem, the entire system will require a review. 
This (he said. respectfully, and with great 
deference) is due to the manner in which 
many channels were granted. Grants of li- 
censes were often interdependent with grants 
of other channels. 

Next. the incumbent should politely re- 
quest that the EA licensee demonstrate that 
the subject channel is capable of being moved 
from its presently authorized location to the 
new location where the incumbent's system 
is operating. Remember. lower channels are 
not as mobile as one may have been led to 
believe. Therefore. a complete review of co- 
channel facilities will have to be performed. 
and engineering that demonstrates compli- 
ance with the FCC rules will be required to 
assure that the channel is eligible for the in- 
tended use. 

During this process. one should take spe- 
cial care not to offend the tender sensibilities 
of the EA licensee. All incumbents have been 
charged with the duty to be “reasonable” in 
their individual approach to frequency migra- 
tion. I suggest that all correspondence should 
be quite cordial and professional—even 
fawning, if need be, Nextel ts easily offended 
by any suggestion that any of its licenses may 
be more the color of money rather than the 
color of law. 

I, therefore, respectfully offer the follow- 
ing example of future correspondence: 


Dear Sir or Madam: 

We are tmpressed beyond beltef in your 
company’s past abilities to achieve licens- 
ing heights to which we inight only aspire. 
ft is with great humility that we aust con- 
fess that we lack vour laudable bravado 
and confidence in our limited ability to 
retain the channel offered for use at our 
location, We are but simple folks who, as 
vou know, are subject toa the FCC rules, 
Although we know that our requests mest 
seem the trivial squeaking of a recalcitrant 
mouse, we must respectfully reqitest that 
your company demonstrate its riehtfitt title 
to the channels se generousty offered. 


Alas, the EA’*s likely response will be to 
question your character qualifications to be a 
commission licensee, And if they do, dear 
reader, smile placidly, and warmly tell them 
to go to... er, to stick it in their ear. 


Editor's note: Due te an editing error, a 
disclaimer relating to Robert Schwaninger's 
affiliations outside of his law practice and 
association with this magazine was printed 
incorrectly, He is general counsel ta Smail 
Business in Telecommunications, and he is 
a principal in the business eperated by Jim 
Fryer. Both organizations are mentioned in 
his column in the April issue. 


News 


Chadmoore looks at long-term financing, increases subscriber base 


Chadmoore Wireless Group, Las Vegas, 
has gone from “litle chance of survival,” 


despite increasing subscriber units, to real- 
izing a potential $10 million investment in 
ils company. 


system construction rather than marketing 
our service,” said Jan Zwaik. Chadmoore 
chief operating officer. “An FCC mandate 
released in May of last year reduced 
Chadmoore’s allocated build-out time from 


Chadmoore Wireless Group’s new headquarters in Las Vegas. 


This March. Chadmoore entered into a 
letter of intent with Recovery Equity Part- 
ners Hl, San Mateo, CA, an institutional pri- 
vate equity fund. Recovery is to invest as 
much as $10 million of equity capital inte 
Chadmoore. Under the terms of the trans- 
action, which remains subject to certain 
contingencies (including Chadmoore’s 
securing $10 million of 
debt financing), Recovery 
would invest $5 million 
initially. Recovery will 
also have u warrant to 
purchase an additional $5 
million at a higher price. 
This warrant will be call- 
able by Chadmoore under 
certain circumstances af- 
ter April 1999, The company is pursuing 
$10 million of secured debt financing in 
conjunction with Recovery’s equity invest- 
ment as well, with closing of the contem- 
plated transactions expected to occur over 
the next several weeks. 

“For the first time in its history, 
Chadmoore has the opportunity to put a 
long-term financing strategy into place,” 
said Robert Moore, president of 
Chadmoore. “As recently as six months 
ago, most of the industry 
and the financial commu- 
nity gave us litte chance 
of survival.” 

Chadmoore announced 
in February that it had 
surpassed 10.000) sub- 
scriber units in service on 
its systems, 

“At this time last year, 


Moore 


Zwaik 
we had only a little over 2,000 units acti- 


vated in four markets.” Moore said. 
*)..Much of 1997 was focused on initial 


two years to six months. By November, we 
had completed initial construction in 169 
markets throughout the United States.” 

Chadmoore has also reached an agree- 
ment with GeoTrans Wireless. a turnkey 
provider of wireless engineering and con- 
struction services and a wholly-owned sub- 
sidiary of Tetra Tech. GeoTrans will assist 
Chadmoore with network engineering and 
wireless design to fully commercialize its 
Teamlink service for small- and medium- 
sized businesses in as many as 145 of its 
existing 168 markets, 

Chadmoore has relocuted its corporate 
headquarters to 2875 E. Patrick Lane. Suite 
G. Las Vegas, NV 89120. 


FCC delays May 19 
220MHz service auction 


The 220MHz auction, previously sched- 
uled to begin May 19, 1998, will be de- 
layed pending FCC resolution of petitions 
for reconsideration. The new auction date 
will not be announced until within five 
days after the commission rules on the pe- 
tions, The Wireless Telecommunications 
Bureau will release a Public Notice an- 
nouncing key dates. procedures and terms 
for the 220MHz auction. 

The auction will consist of 908 licenses 
in the Phase If 220MHz service with three 
nationwide licenses, 30 regional eco- 
nomic area groupings and 87 economic 
area licenses. The licenses consist of the 
following channels: 


Nationwide Block Channels 
Channels 51-60 10 
Channels 81-90 10 
Channels 141-150 10 
EA Block 

A: Channel groups 2, 13 10 
B: Channel groups 3, 16 10 
C: Channel groups 5, 18 10 
D: Channel groups 8, 19 10 
E: Channel groups 171-180 10 


220MHz EAG Block 

F; Channel groups 1, 6, 11 15 
G: Channel groups 4, 9, 14 

H: Channel groups 7, 12, 17 15 
Il: Channel groups 10, 15, 20 - 
J: Channel groups 186-200 15 
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compound for resistance lo wither, cracking ar 
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For more inframition on SPOTS! portable 
sitentias, or dfree cops of the Lauen 

Portable Antenna SourceBook jd Training 
Guide featuring SMaTy,, contact Laren ct 

SOO 2- L656. 

SPOTS!. . Hear the Difference. 


(\\Larsen 


800 426-1656 U.S. 800 663-6734 Canada 
I: larsen@larsenet,com 


wwwlarsenel.com 


Circle (51) on Fast Fact Card 
Mobile Radio Technology 


May 1998 


a SS ae: 


News 


Exports, UHF trunking boost Uniden’s prospects 


“Uniden wants to increase its land mo- 
bile business revenue by 20% in 1998 and 
another 20% in 1999,” said Yasuhito Hara, 
vice president of sales for the Private Ra- 
dio Communications Division of Uniden 
America, Fort Worth. TX. Asked how 
Uniden now ranks among 
two-way radio equipment 
manufacturers, Hara said 
that the company prob- 
ably is in a close group- 
ing for No. 3° with 
Kenwood Communica- 
tions and Transcrypt 
International, with 
Motorola in the top spot Hara 
and Ericsson in second. “We want to be in 
the top three or top two by 2000,” he said. 

UHF portable and mobile FM two-way 
radio units with LTR trunking capability 
are expected to account for sales increases, 
as are units with the 12.5kHz and 15kHz 
channels required under spectrum 
refarming. 

Further sales increases 
are expected from the 
division’s multisite dis- 
patch (MSD) equipment 
and software. Uniden’s 
current trunking software 
provides single-site and 
two-site dispatch capabil- 
ity. With the MSD en- 
hancement, as many as 16 
sites can be networked, a 
feature that is expected to have world- 
wide appeal. 

Rounding out the division’s strategy is 
continuing growth in export sales. 

In addition. by the end of the year, the 
division might introduce channel- 
multiplying trunked system products, al- 
though the particular technology has yet to 
be chosen. 

Hara’s ambitious sales 
gouls contrast = with 
Strategis Group’s esti- 
mated 5%-8% annual 
growth for land mobile. 
The growth comparison is 
not necessarily apples to 
apples because defini- 
tions of the land mobile 
market differ. Even so, 
the division will have to increase market 
share to achieve the desired growth, 

Hara spoke at a meeting in the 
company’s headquarters attended by divi- 
sion Executive Vice President Kazuo 
Suzuka, Marketing Manager Glenn Gor- 
don and Marketing Assistant Michele A, 
Sheriff. Participating by telephone were 
Sal Farina, domestic sales manager; and 


Gordon 


Jon Osler, international sales manager. 

The land mobile business represents 
about 10% of Uniden America’s sales, 
with most of the remainder involving con- 
sumer electronics. With this comparison 
in mind, Suzuka explained why Uniden 
continues in two-way ra- 
dio. “Because there is a 
market demand, and it is 
our responsibility to sup- 
port it. It is basic radio 
communications, differ- 
ent from consumer and 
multimedia. It is part of 
the identity of Uniden. 
We should keep two-way 
radio, even as everyone else concentrates 
on cellular and PCS,” he said, 

Hara explained that part of what helps 
his division to provide competitive, high- 
tech private radio products is the ability of 
the division's own engineers to adapt re- 
search and product development conducted 
by 200 engineers in the 
company’s consumer 
electronics divisions in 
San Diego. Adapting tech- 
nology developed for cel- 
lular and PCS, the private 
radio division can meet 
customer demand for min- 
iaturizalion, component 
integration and features. 
Uniden’s land mobile sales 
grew in the ‘80s and early ‘90s, in large 
part because small- to medium-sized SMR 
systems bought its LTR and ESAS trunked 
radio systems and units. Unfortunately, by 
the mid-'90s, additional growth of 
trunking in the United States was jeopar- 
dized by federal regulation. “We were at 
the mercy of FCC rulings.” Farina ex- 
plained. “With the freeze on 800MHz li- 
censing and rules that led to consolidation 
and acquisition of our 
SMR system customers, 
it put the brakes on a 
thriving marketplace.” 

Uniden pursued two 
primary strategies during 
this period, one success- 
fully (exporting), and one 
less successfully 
(220MHz products). “We 
have installed 7,500 trunked radio chan- 
nels in mainland China,” Hara said. 
“That's more than Motorola. Motorola has 
more market share. We have more chan- 
nels.” Sheriff added: “We've signed a 
contract worth about $1.5 million with a 
Russian company. Scointek, for an ESAS 
network in Moscow.” 

Osler explained that, with a few excep- 


Sheriff 


tions, all alliances that involve export sales 
through foreign companies are generated 
through the Dallas office. Pacific Rim 
countries are an exception, as is Brazil, 
where the private radio division has a resi- 
dent representative. “We form alliances 
with dealers who have access to spectrum 
in their countries,” Osler said. “In South 
America, some dealers have established 
relationships with large SMR carriers.” He 
said that Beam Radio, a Miami-based dis- 
tributor, handles many of the small Latin 
American dealers. 

To put Uniden’s export business in per- 
spective, Hara said that the company has 
about 3.000 to 4.000 ESAS and earlier 
LTR channels in the United States, and 
about 10.000 ESAS channels worldwide, 
including the United States, 

Uniden’s other strategy for the mid-'90s, 
selling narrowband ESAS systems to 
220MHz SMR operators, fizzled. Many 
speculators with no intention of building 
systems obtained licenses, forestalling con- 
struction until they might find buyers and 
making product sales forecasts highly un- 
certain. Some serious operators emerged, 
but without prospects for purchases in the 
quantities, Uniden needed to justify making 
220MHz equipment. For example, an ex- 
ecutive with one 220MHz network opera- 
tor, Torrance, CA-based RoameR One, re- 
called that Uniden wanted an order for 
38,000 mobiles to guarantee product sup- 
port. “If we weren't willing, they weren't 
willing,” said David Niebert, at the time 
RoameR One's president. Uniden subse- 
quently discontinued its 220MHz product 
line, although it retains the “transparent 
tone-in-band™ (TTIB) technology devel- 
oped for narrowband ESAS trunking. 

The TTIB technology, which uses 
narrowband modulation to place five chan- 
nels in the spectrum occupied by a single 
25kHz FM channel, might be pressed into 
service if Uniden’s private radio division 
decides to field products to compete with 
capacity-multiplying trunking technolo- 
gies, Current examples include Motorola’s 
time-division multiple-access (TDMA) 
product, integrated digital enhanced net- 
work (IDEN), used by Nextel Communi- 
cations and others; and Inteck’s advanced 
digital network trunking (ADNT) with lin- 
ear modulation, used by RoameR. 
ComSpace’s dynamic channel multiple- 
access (DCMA) system has reached the 
prototype stage. 

“Uniden Research in San Diego has 
GSM ready to go,” Hara said, “We com- 
pleted TTIB in 1994. Thus, our division 
has a choice of research.” Maybe this year, 
he said, Uniden will reach a conclusion 
and emphasize a particular direction for 
the next-generation trunking equipment 
with expanded capacity. 


ee 


IFR Systems acquires Marconi Instruments Ltd. 


IFR Systems, Wichita, KS, has ac- 
quired Marconi Instruments, Ltd., 
Stevenage, England, along with all of its 
worldwide subsidiaries from the General 
Electric Company plc, London, for $107 
million in cash. Marconi Instruments, 
Inc., Fort Worth, TX, the U.S. subsidiary 
of Marconi Instruments, employs about 
35 people and has annual sales in the 


#*)|TelePath 
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United States of $24 million. 

IFR Systems will merge Marconi 
Instruments” business with IFR’s exist- 
ing RF Division to form a larger test 
instruments division. Marconi Instru- 
ments, with trailing 12-month revenue in 
excess of S110 million, designs and 
manufactures test and measurement 
equipment. 
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If your organization uses a 
low band VHF system, an 
MT-3 Cross-Band Repeater 
from 


News notes 


Montvale, NJ-based Geotek Communi- 
cations’ chairman, Yaron Eitan, said that 
“for companies with 
fleets, the last frontier of 
productivity and perfor- 
mance is the field.” In re- 
sponse, the company is 
launching “Workpower 
for the Road,” which 
merges several product 
lines into a single system 
to give mobile workers 
“real-time intelligence, 
empowering them with productivity tools and 
relieving stress and fatigue.” 

Lots of news from Intek Diversified, 
Princeton, NJ: The company changed its 
name to Intek Global. Its RoameR One 
subsidiary will consolidate 2,900 subscriber 
accounts and 220MHz systems from Wire- 
less Plus, Hayward, CA, which it acquired. 
Intek chairman Robert J. Shiver said the 
company's linear modulation technology 
“already surpasses” the Europe-wide 
Narrowband Specification released for com- 
ment by the European Telecommunications 
Standard Institute’s Technical Committee. 
One of Intek subsidiary Midland USA's 


Eitan 


New Des 
Low Band VH 


Low Band VHF 


dealers, Clark Data Systems, Blackfoot, ID, is 


set to install a high-speed 
data and voice network on 
public safety 220MHz spec- 
trum to serve the Bingham 
County, ID, Public Safety 
Department. Dealership co- 
owner Roger Clark said that 
the public safety sector “now 
has a wider selection of al- 
ternative technologies to 
meet a growing need for 


high-speed mobile data 
systems.” Midland is pre- 
pared to assist entrepre- 
neurs with the pending 
FCC auction of 220MHz 
licenses; access the 
company’s auction hotline 
by calling 800-669-5549. 
“This is probably the first 
opportunity small business 
has had in these auctions 


to date,” said Mike Bayly, Midland’s marketing 
director... 

“We chose to install a mobile data system 
primarily to fulfill part of the municipality's long- 
range plan to help improve officer safety, pro- 
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ductivity and efficiency,” said Lt. Jack 
McCrory of the Penn Hills Police Depart- 
ment, commenting on the Pennsylvania city 
agency's rollout of a wireless data commu- 
nications system that includes Stamford, 
CT-based Software Corporation's Pre- 
mier MDT software and the use of AT&T 
Wireless’ cellular digital packet data net- 
work, ... “No cohesive emergency response 
system currently exists 
in Allegheny County, PA, 
and the equipment is 
over 10 years old,” said 
the county's deputy chief 
of emergency services, 
Brad Magill, in explain- 
ing why the county has 
selected CML Tech- 
nologies, Atlanta, and 
Sprint to supply $2.8 
million worth of equipment for a county-wide 
enhanced 9-1-1 network. 

Transcrypt International, Lincoin, NE, 
has begun construction to add 33,000 
square feet to its existing 40,000-square- 
foot headquarters build- 
ing. The company sold 
$1.5 million worth of 
wide-area LTR trunked 
radio equipment to 
Denver, CO-based Cen- 
tennial Communications 
for use with radio 


Magill 


systems it operates in 
South America. “Latin 
America’s wireless com- 


” 


Young 


munications needs are continuing to grow, 
said Transcrypt vice 
president Joel Young. 
Young also said that 
SEA, Mountlake Terrace, 
WA, has licensed Trans- 
crypts LTR-Net protocol 
and intends to use the 
protocol with its 220MHz 
portable and mobile ra- 
dios. “The protocol offers 
a broad set of valuable 
features,” said SEA president David 
Thompson. 

Thompson and his customers, mean- 
while, expressed enthusiasm for the FCC's 
planned 220MHz auction. “We have been 
waiting for some time to 
get this radio service 
going again,” he said. 
The president of SEA's 
largest SMR (with more 
than 4,000 SEA units), 
Gene Clothier of Incom 
Communications, Irvine, 
CA, said that ICC “is re- 
lieved that the auction is 
finally happening.” Phil 
Adler, chief executive of SEA dealer PCS 


Adier 


Communications, said; "The 220MHz 
auctions represent an excellent business 
opportunity for two-way radio dealers.” 
SiteSafe, Arlington, VA (703-558-0511), 
assists communications providers in com- 
plying with FCC regulations regarding hu- 
man exposure to radio-frequency electro- 
magnetic fields, The new firm is a collabo- 
tation of Biby Engineering Services; 
Lukas, Nace, Gutierrez & Sachs; and 
Thomas E. Lusk. ... Bullhead City, AZ- 
based Mr. Radio of Arizona uses the 
Mega Switch made by Hark Systems, 
Summerville, SC, to al- 
low radio customers to 
dial locally on their SMR 
and paging systems to 
place long-distance calls 
within Arizona, Califor- 
nia and Nevada. “We 
use the switch for least- 
cost routing on our SMR 
system, which allows us 
to perform least-cost 
routing for our own microwave system 
within the tri-state area,” said Eric B. 
DeWitt, general manager of Mr. Radio. 
Spotsylvania County, VA, has contracted 
Ericsson Private Radio Systems, 
Lynchburg, VA, for an 800MHz trunked ra- 


DeWitt 


abriel electronics 
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P.O. Box 70, Scarborough, Maine 


dio system worth $4.2 million, “The county is 
currently using a low-band conventional sys- 
tem and needs to upgrade,” said Doug 
Walker, deputy county administrator. Hamp- 
ton, VA, meanwhile, named Ericsson and 
bonding agent Federal Insurance in a $7.5 
million lawsuit involving an 800MHz trunked 
system installed in 1993 that the city claims 
does not work acceptably. Four Kansas City, 
MO, firefighters have sued Ericsson, consult- 
ant SFA and homeowner Lonnie Bond be- 
cause they allege their radios did not work 
when they were inside Bond's house to fight 
a fire, according to Dispatch Monthly. The 
firefighters jumped out of a window when their 
radio calls for help were un- 
heard by other firefighters 
outside the home. For $1 
million, Virginia’s new 
prison in Sussex county 
bought an Ericsson three- 
channel 800MHz system 
that has been installed, 
tested and accepted. 
Speaking about the accep- 
tance testing, Ericsson sys- 
tems engineer Matt Twiggs said: “| had a 
prison official lock me in a metal, walk-in 
freezer in the middie of a concrete building. ! 
made and received calls on an LPE 200 radio, 


Twiggs 


and was told the audio was crystal clear on 
all radios.” Another Ericsson contract in- 
cludes a $10.4 million digital access sys- 
tem for Bell County, TX. “Several cities 
within the county wanted to upgrade their 
communications,” said county communica- 
tions director Dan Engler... 

Among several reasons for choosing 
Motorola’s HDT handheld data computer, 
“The drivers involved in the selection pro- 
cess preferred the terminal's large graphi- 
cal display and full alphanumeric key- 
board,” said Tom Zywicki, director of sys- 
tem development for Airborne Express. A 
pilot mobile data system is set for installa- 
tion in the fall for use by 150 Airborne driv- 
ers in St. Louis. 


On Target Mapping relocates 

On Target Mapping has moved to a new 
facility in Monroeville, PA (a suburb of 
Pittsburgh) to accommodate growth and 
to serve customers. 

On Target's toll-free number, Web and 
email addresses remain unchanged, The 
new address is: On Target Mapping, 300 
Oxford Drive, Suite 350, Monroeville, PA 
15146. 412-372-2399, fax 412-372-2307. 
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Dataradio courts resellers to increase distribution of products 


Dataradio has started a new program 
that will increase the distribution of the 
company’s products throughout the United 
States. Dubbed the Certified Select Sys- 
tem Integrator (CSSI) program, 
Dataradio’s new reseller structure will 
enable traditional land mobile equipment 
resellers to market and implement com- 
plete mobile computing systems. 

Through CSSI, Dataradio will appoint 


Display: 
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email kam7 @uol.com 


resellers who will operate in specific ter- 
ritories in the United States. Each prospec- 
live reseller will undergo training under 
the supervision of Dataradio sales and 
engineering personnel, Training will in- 
clude classroom technical and sales in- 
struction, as well as hands-on hardware 
field integration. 

CSSI resellers will enter into a partner- 
ship with Dataradio. The resellers will be 
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given access to Dataradio partners in soft- 
ware and other products. Dataradio will 
also provide timely notification about new 
innovations in mobile data technology. 

The best candidates for admission into 
the CSS] program will be radio communi- 
cations sales and service companies that 
are interested in investing in the rapidly 
growing wireless compuling network 
industry, 


American Mobile Satellite acquires 
Motorola’s ARDIS 

American Mobile Satellite, Reston, VA, 
will acquire Motorola’s ARDIS data mes- 
saging business, which owns and operates 
a two-way wireless data communications 
network, When the acquisition is com- 
plete, American Mobile will become one 
of the country’s 
largest providers of 
mobile data services 
to the transportation 
and field services 
industries, as well as 
others that rely 
heavily on mobile 
communications. 
The American Mo- 
bile network will 
offer combined sat- 
ellite/terrestnal data 
capability for routing of data messaging. 
The transaction is contingent on govern- 
ment approvals and is expected to be com- 
pleted during the first quarter of 1998. 

American Mobile and Motorola have 
partnered in the past, with American 
Mobile's multimode messaging service 
employing the ARDIS network as one of 
its transmission pathways. 

“Our customers have long told us the 
most important attributes of a wireless 
service provider are coverage and breadth 
of product offerings,” said Walt Purnell, 
president of ARDIS. “The integration of 
ARDIS with American Mobile, while pro- 
viding both voice and data solutions, also 
enables the joint entity to become the 
100% coverage company.” 

ARDIS has also announced that Sears, 
Roebuck and Co. has signed a three-year 
contract extension for ARDIS network ser- 
vices, Extending to the year 2001, ARDI 
will continue providing airtime for the 
7,000 Sears Repair Services technicians 
operating on the ARDIS network. 

In 1997, Sears Repair Services added 
satellite coverage from Norcom Networks 
to its wireless field service applications. 
Norcom resells satellite coverage from 
American Mobile. Through land and satel- 
lite, Sears has increased ils coverage 
across the United States. 


Purnell 


ITA, USMSS form alliance for coordination, conference enhancement, FCC representation 


The Industrial Telecommunications As- 
sociation and USMSS have formed an alli- 
ance of their organizations and member- 
ships. The alliance will provide the USMSS 
membership with the opportunity to coordi- 
nate their communications regulatory ef- 
forts in cooperation with ITA. ITA and 
USMSS will also convene a joint annual 
conference every fall that will provide a 
forum for the exchange and presentation of 


Federal government shares 
frequencies with Wisconsin 

The National Telecommunications and 
Information Administration (NTIA), 
working with the Department of Defense, 
signed an agreement in March authoriz- 
ing the state of Wisconsin to use federal 
radio frequencies to test a shared land 
mobile trunking communications system. 
The system will facilitate communica- 
tions during emergencies as well as dur- 
ing day-to-day communications. 

NTIA is a policy unit of the U.S. De- 
partment of Commerce. “The ability 
to communicate between levels of 
government has been a tremendous chal- 
lenge in the past, only overcome on an ad 
hoc basis in the midst of an emergency.” 
said Larry Irving, assistant secretary of 
Commerce for Communications and 
Information, 

The pilot trunked radio system will al- 
low the state of Wisconsin to work with 
federal, state and local officials to pro- 
vide law enforcement protection and 
emergency management services. State 
and local officials will use the system to 
provide local and routine services involv- 
ing law enforcement, fire services, emer- 
gency medical services, hazardous mate- 
rials control, corrections administration. 
forestry management and highway safety 
services, A number of land mobile sys- 
tems operated by federal agencies or by 
state and local governments around the 
country provide communications during 
emergencies, The Wisconsin pilot project 
will, however, be a system that provides 
shared services on a day-to-day basis. 

The principal Federal sponsor in the 
Wisconsin pilot system, the Department 
of Defense, is working with the Wiscon- 
sin Department of Transportation to pro- 
vide resources to develop the system. 

The project will operate on frequencies 
in the 138MHz-150.8MHz range, cur- 
rently assigned to the U.S. Army. The pi- 
lot system will use narrowband technol- 
ogy and will be capable of providing ra- 
dio communications services in a digital 
mode. The agreement expires July 1, 
2001, 


wireless communications regulatory issues, 
business enhancement processes, radio 
technology advancements and business op- 
portunities in telecommunications. 
“Through this affiliation, ITA has sig- 
nificantly enhanced its radio dealer asso- 
ciate membership roster,” said Mark E. 
Crosby, ITA president. “We look forward 
to enhancing USMSS' representational ef- 
fectiveness to provide these members with 


educational materials, such as publica- 
tions, papers, technical data and other in- 
formation services.” 

ITA will represent the USMSS mem- 
bership before the FCC and the U.S. Con- 
gress. The USMSS board of directors will 
vote on advocacy positions. USMSS will 
be a distinct market council of ITA, and its 
members will become associate members 


of ITA. Bn 
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Dataradio Wireless Data Solutions! 
Selected By NASA. Proven On Mars. 


When NASA was looking for off-the-shelf wireless data equipment for the Mars 


Pathfinder mission, where did they turn? To Dataradio, the recognized leader in private 


wireless data. From Public Safety and Utilities to commercial applications, Dataradio’s 


unparalleled, high quality solutions can do the trick for any of your mobile or fixed needs. 


No matter what the problem, we have the right solution — from the best hardware to 
complete system design, and just about everything in between. 


Plus, we won't forget about you after the sale. Our people take pride in keeping our 
customers and their needs ahead of the game, State-of-the-art technology. 
The best radio modems and support on the market. That’s the Dataradio solution. 
Give us a call at (770) 392-0002 and see what we can do for you or visit our website. 


IYPRADIOY 


6160 Peachtree Dunwoody Road, Aanta, Georgia 30328 (770) 392-0002 FAX (770) 392-9199 
OUTSIDE USA; 5500 Royalmount Avenue, Suite 200, Town of Mount Rayal, Quebec, Canada H4P 1H7 (514) 737-0020 
World Wide Web: http://www.dataradio.com or E-mail: info@dataradio.com 
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roduct focus: Headsets 


Headsets in the mobile communications industry serve several purposes. They are an integral part 
of surveillance, call centers, industrial work or day-to-day public safety communications. Featured 
below are a few specific products offered by headset manufacturers and distributors. 


Communications headset 


Encore from Plantronics is a light- 
weight communications headset with 
the SES (sound enhancement system) 
tone-contro! switch. Encore also sup- 
ports Sound Guard Plus and Call Clar- 
ity technologies designed to deliver 
comfortable and clear volume levels 
with voice and transmission clarity. 
With multiple adjustments possible, 
the headset will fit just about anyone 
comfortably. The headband and turret 
are click-stop positionable to maintain 
the right fit. Binaural models are de- 
signed without a cable yoke. The head- 
set is rugged; even the new lighter 
weight cables are strong. A durable 
turret and rugged cable strain relief 
provide a headset that can take per- 
petual use. 
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Noise-attenuating headset 


David Clark’s model H6040 head- 
set is for use with portable and mobile 
radios. When combined with an adapter 
cord (specific to the radio) and the 
radio, the headset provides clear, crisp, 
voice transmission in high-noise envi- 
ronments. The headset’s noise- 
canceling electret microphone is 
mounted to a universal flex boom as- 
sembly that rotates to the left or right 
side for microphone placement. An ad- 
justable over-the-head support assem- 
bly allows the headset to be worn with 
all safety headwear, and foam-filled ear 
seals provide long-term wearing com- 
fort. All components and cord assem- 
blies provide protection from RFI and 
EML. No radio modification is required. 
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Intercom/radio mixer 


The System 900 from Setcom is de- 
signed specifically as an intercom and 
radio mixer for fire service use. The 
headset provides 24dB of noise reduc- 
tion meeting NFPA 1500. A noise- 
canceling microphone and a full-duplex 
intercom eliminate the need for a vox. 
Headset volume control and the radio 
push-to-talk button are mounted in the 
headset. The system is suitable for lim- 
ited space installations. 
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Wireless earphone 


Radio headset 


Earmark’s self-contained radio head- 
set, the series 4C, builds on the comfort 
and features of the original series 4 head- 
set and the improvements of the series 
4B. The series 4C is the lightest. most 
advanced Earmark headset radio. Its cur- 
rent configuration includes new, audio- 
enhanced speakers, improved electronics 
and low-profile antennas. For sound and 
volume control, the speakers are closer to 
and directly in line with the ear canal. The 
new speakers generate improved sound 
quality with flatter frequency response in 
the base and midrange. 
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Television Equipment Associates’ 
Collarset-II is a wireless earphone/con- 
cealed microphone with a press-to-talk 
switch that makes it possible for the 
user to transmit and receive radio sig- 
nals with total secrecy. It is impossible 
to detect even at distances of two feet. 
The Collarset series attaches to any 
portable radio, The microphone is lo- 
cated under the user's clothing, near the 
collarbone, and the PTT switch can be 
in the hand, pocket or belt. The wireless 
induction earphone is totally hidden in- 
side the user’s ear and receives the radio 
signals magnetically from the inductor 
on the shoulder. 
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Lightweight headsets 


Ultra headsets from Otto Commu- 
nications provide hig- clarity, discrete 
two-way radio communications while 
allowing for the additional flexibility 
and comfort that comes from eliminat- 
ing headbands. The lightweight head- 
sets are compatible with a variety of 
radio makes and models. Component 
parts for custom applications are also 
available. The headsets feature flexible, 
electret boom mics with replaceable 
windscreens, “earbud” designs that 
eliminate the need for headband sup- 
port and fully rotating boom mics and 
earbuds for left- or tight-side position- 
ing. The ear clip keeps the earbud se- 
curely in place. Headsets also come 
with replaceable earbud cushions and 
in-line PTT switches, 
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On-ear headset 


The ParMarLow PWH6100 on-ear 
headset from TwitCo is lightweight 
and low profile. The headset does not 
interfere with headgear. It is built rug- 
ged for use in active environments such 
as SWAT teams and bike patrols. Fea- 
tures include direct radio connection 
and a hand-held PTT switch with cloth- 
ing clip. The headset can be worn com- 
fortably with a Nomax hood and most 
helmets. Optional ear molds provide a 
secure custom fit and are available for 
right or left ear in small, medium and 
large sizes. 
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_ of call center SnCu. ‘The head 
sets provide durability and comfort, and 


superior sound ‘quality with no increase 


‘in price over the existing ‘Addvantage 
series. Ayailable i in ‘both vessel 


“phone, the Stay-put ‘ible headband 
and the Duraflex flexible boom. 
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Intrinsically safe headset 


RadioMate’s headset RMT 312 has 
received its second official compliance 
as intrinsically safe for use in classi- 
fied hazardous locations. This light- 
weight headset can be paired with the 
RadioMate mini-in-line PTT switch or 
new belt-mount PTT certified for use 
on Motorola HT 1000, MTS 2000, 
MTX 9000 and Visar radios. Markets 
for this headset include oil and gas re- 
fineries, grain facilities, railroads and 
anywhere that ANSI/UL 913-88 re- 
quirements must be met. 
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DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


1186:Commerce Drive « Richardson, TX:75084 
(972) 437-5320 ® (800):869-9128 sFax (972) 437-5360 
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FILTERS 
and 
DUPLEXERS 


VHF, UHF, Cellular and PCS 
CUSTOM DESIGNS 


QUICK TURN-AROUND 


* Very low SWR and loss on bandpass 
filters 

* Very high TX-RX isolation on cellular 
duplexers 


te 4 i DCI DIGITAL 
COMMUNICATIONS INC. 


Box 293, 29 Hummingbird Bay Fax 306-781-2008 
White City, SK, Canada SOG SBO Pn, 306-781-445 


N ew products 


Readers’ choice 
Of all the new products and services in the September 1997 issue, the one reprinted 
here generated the most reader requests for additional information. If you missed it the 
first time, here is your opportunity to acquire more information on it. Just circle the 
corresponding Fast Fact Card number on the card found in the back of this issue and 
mail the card to us, 


Telemetry unit works as wireless ‘line-of-sight’ conduit 


as many as 16 contact and eight analog 
inputs to corresponding outputs over 
line-of-sight distances of as far as 15 
miles. Control Link+ can operate be- 
tween two points or in multipoint con- 
figurations. The unit is for applications 
such as freshwater and wastewater, oil 
and gas production and pipelines, elec- 
trical power grids, plant security, indus- 
trial processes and traffic sign 
management. Control Link+ includes 

Zetron’s Control Link+ model 1804 _ process interface inputs and outputs, a 
spread-spectrum telemetry units elim- | 902MHz-928MHz spread-spectrum ra- 
inate the cost of dedicated wiring and dio, a yagi directional antenna, a NEMA 
conduit or the recurring expense of 4X enclosure, a line power supply, a 
leased circuits. Each unit functions like back-up battery and a charger. No radio 
wireless conduit, instantly transferring license is required. 
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Toll-Free 1-800-563-5351 
email dei@dci.ca http /Awww dcorca 
¢ See us at the WCE Show, Booth 2236 + 
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Tired of not knowing where 
your antenna stands? Watt- 
meters that Lest one frequency 
or antenna testors that are 
disturbed by outside signals 
letting you down? Most of the 
answer is on your bench, 
Adding an EAGLE returm loss 
bridge to your service monitor 
makes a complete antenna 
measurementsystem. 


Return loss bridges from Eagle cover 
from .04 MHz to3.0 GHz. These are self 
contained units that require no 
dtlenuators, amplifiers or detectors. 
All the additional equipment is 
contained in your service monitor or 
spectrum analyzer. Five wati power 
rating, unmatched in the industry, 
protects YOUR bridge from power 
coming from the antenna at crowded 
sites. Rugged nickel plated brass 
enclosures assure excellent durability 


etic | Bon ane bmw aoee 


Free: Application note, "Antenna and Feedline measurement", call and ask for 
it! The following EAGLE products will also aid in testing: Precision coaxial 
cable jumpers, power splitters, and reference terminations. Eagle RLB150 
series bridges start at $259.00. 


VOICE: (520) 204-2597 
YALE FAX: (520) 204-2568 
P.O. Box 4010 Sedona, AZ, 86340 


Circle (58) on Fast Fact Card 
66 Mobile Radio Technology May 1998 


EASY ANTENNA & TRANSMISSION LINE MEASUREMENTS 


Maintenance system tests batteries 


The Telepower IQ'*’® from JBro’s 
Telepower Batteries, is a NiCd and NIMH 
battery charge and test system with real-time 
clock, cycle test, accessory printer and op- 
tional data acquisition port. The cycle test 
feature forms and tests new batteries while 
reporting results on the 1Q §’¢ printer. Batter- 
ies that need forming may exhibit a voltage 
depression (acts like a memory effect), This 
effect creates calls from the field asking, “Why 
is the new battery not performing like new?” 
These calls are reduced with the cycle test. 
The “analyze” feature measures the capacity 
and reports the results as milliampere hours 
on the optional printer and on the LCD read- 
out. This can be compared to the battery 
specification. The “condition” feature restores 
capacity in many cases by recycling the bat- 
tery through three successive discharge and 
charge cycles. The printer offers detailed re- 
ports for all modes of operation and battery 
performance without a computer. A receipt 
can be generated for records or customers. 
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Ground straps on a roll offer flexibility in bonding, grounding 


Electric Motion’s Microbond 2000 se- 
ries, tinned copper rope-lay cable with pure 
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copper terminations, offers flexibility in 
bonding and grounding. Equivalent to a #6 
AWG, Microbond has standard termina- 
tions every four inches, with '4" mounting 
holes. It comes ona 25’ roll, so it can be cut 
to any length with scissors. Its design pro- 
vides for easy installation. It terminates like 
any standard connection. Factory-installed 
terminations (one-piece for greater conduc- 
tivity) provide maximum pull-out strength. 
Continuous loop eliminates the need to 
stock lengths of wire, crimp lugs and tools. 
It is available bare, or with extruded PYC 
insulation. 


Spread-spectrum systems provide wireless link for T1, E1 apps 


World Communications Group’s 
Wincom T-100 and E-100 spread-spectrum 
systems are full-duplex, high-speed digital 
microwave terminals. They provide a reli- 
able wireless link for TI (1.544Mbps) and 
El (2.048Mbps) applications. Using spread- 
spectrum technology, these systems facili- 
tate voice, data and video transmission to a 
range of 45 miles. Virtually immune to at- 
mospheric conditions, the systems offer 


clear, robust communication with increased 
transmission security. Developed for use in 
the 2.4GHz ISM band, they do not require 
FCC site license. The Wincom system com- 
ponents include a rack-mountable modem 
unit containing a DSX-1 interface, a modu- 
lator and a power supply. An RF unit is 
located outdoors near the antenna, housed in 
a weatherproof enclosure. A coaxial cable 
connects the two units. 
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4RV/2 VOTER 


Continuous or "vote-lock" mode 
Available as a card or in a rack system 
Price Performance leader for 10 years 
Extend coverage by adding receivers 
Thousands of DHE Voters in service 


4 Channels expandable to 64 
Many custom applications 
Select / disable switches 

RF Links or phone lines 
Opto-isolated I/O 
Signal-To-Noise 

Modular design Sf 


A 
S 
» 


For more details call, fax, or write to: 


Doug Hall Electronics 
815 E. Hudson St 
Columbus, Ohio 43211 
(614) 261-8871 
FAX (614) 261-8805 
hitp:/Avww.dheco.com 
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If you depend on your batteries, here area 


tew things we think you should know... 


1 
2 


reconditioning charger, 


3 


YEAR 2000 
Compliant! 


__ http 


panyrnd Systems | 


= ———— 


/www. batte 


BATTERY, 


the life support system | 
for ALL your batteries. 


Our unique battery processing and a systems are widely recognized =e very | 
available. Even the US Military says so, and who's going to argue with them? From the ground up, our 

system designs are superior in many ways. Simply put, it means we-offer-you- more-capabilities,- more— 
reliability, for more battery types, with a better, simpler interface than any other system - period. 
we offer intelligent, truly simultaneous a of up to 252 batteries faster than lg Proce 4) 


Our technological leadership is thanks in part to our ability to provide custom- -designed solutions Wt when 
customer needs exceed existing industry capabilities. That's how: we pioneered the only \true 
That's also how we created the- -only- true Smart Battery-Processing-System: 
We' ve been leading the industry since 1986; so don’ t let the other guys mislead you. As they announce itheir 


“industry firsts”, wé want you to know that they’ ve never even come close to} catering up. 


ar eustomers report that after ubing marieecemorts abate é many of bhait 
batteries are actually in better shape after 8 years of use than they were new out 

of the box! This-is why. our-systems-often pay. for themselves- in-less —- 
than a'year. Most people just don't believe it until they see it, so call us 

today to see how you can benefit from ' The Baayen Advantage. 


ah mean_-the. difference between life 


pest 


For example, 


| 
| 
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When the perforrhance of your hailadea e 


and death, why, would you settle for @ 
anything less bier the very best? 
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New products 


Feature turns any access control, security system into a paging machine 


The Visiplex “free-text latch-on fea- 
ture,” now added to the Pocket Paging sys- 
tems, allows a page to be delivered to a 
pager based on any test phrase (free text) 
that is sent to the VS2100, VS5100, 
VS6100 through their respective RS-232 
serial ports. Access control, building auto- 
mation, fire, nurse call, security and alarm 
systems with a serial or parallel printer port 


can take advantage of this feature, Free Text 
shares the existing printer port. The user 
can preprogram the system to latch on a 
word or phrase in an alarm message sent Lo 
the printer and generate a radio page to a 
predefined pager or group of pagers, From 
100 to 500 phrases of as many as 30 char- 
acters each (depending on the model) can 
be sent from the printer. 
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When Lindgren” Experience Goes In... 
EMI/RFI Noise Stays Out. 


a 


Design /Consultation 


The industry's 
omly true 100% 


scteen constructed enclosure. 


For reliable EMI/RFI shielding 
performance, turn to the most 
experienced manufacturer in the 
shielding industry: Lindgren. We 
provide the product development, 
design/consultation, engineering 
expertise, and quality testing 

that result in the most effective 
EMI/RFI protection and product 
choices within the industry. 


ia 


EE EN ¢ ‘ito 


@ 400 High Grove Boulevant = Glendale Heights, IL 60139 
Tel: 630.307.7200) ® Fax: 630.307.7571 
E-mail: Irfe@intersery com © Web: www.lindgrenrf.com 


LINDGREN 


For application assistance or 

to request our literature, call 
(630) 307-7200. Visit our 
website at www.lindgrenrf.com. 
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Combination 300kA surge 
protector units fit wireless niche 


ZANEMASTER 300 | 


Atlantic Scientific’s 300kKA surge protec- 
tor, the Zonemaster SM series, combines 
metal-oxide varistor (MOY) and silicon 
avalanch diode (SAD) technology in a modu- 
lar package. The protector uses a mix of in- 
dividually replaceable MOV and SAD 
modules. SAD modules use surface-mount 
SAD components in a matrix on a three-layer, 
ultra-low impedance PCB. MOV modules 
contain three-terminal, large block MOVs 
with each module having dual redundant 
stages for high reliability. MOV and SAD 
modules are completely interchangeable when 
installed in the Zonemaster housing, allowing 
a large range of new products by mixing com- 
binations of modules in a single unit. 
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Field scrambler unit helps SMR 
operators to provide privacy 


Pacific Circuit’s FSU is a VSB rolling 
code scrambler that functions with the full 
duplex terminal scrambler unit, which has 
provision for as many as 10,000 exclusive 
codes. A PC program is used to program the 
FSU with an exclusive ID code. The termi- 
nal scrambler unit activates or deactivates 
the FSU’s encryption on a request initiated 
from the FSU, and the FSU will function on 
system audio delays as long as two seconds. 
The unit is suitable for SMR operators that 
want to provide telephone privacy on their 
telephone networks coupled with simplicity 
of installation and setup. The unit will work 
well on radio systems with audio delays in- 
troduced by satellite uplinks. Other types of 
radio equipment can be interfaced through 
the option connector. The FSU comes in an 
all-metal enclosure and has its own volume 
control and a 2.5W RMS speaker. 
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Enhanced spectrum analyzers 
improve measurement time 


Package offers site monitoring of various alarm conditions 


Hark Tower Systems’ extended site 
monitoring option is for the TSM 2000 tower 
site monitoring system. The monitoring pack- 
age offers site monitoring of various alarm 
conditions, lights and open doors with op- 
lions for card access and light control. This 
option allows operators to read as many as 
256 analog sensing points throughout a tower 
site. Voltage, temperature, fluid levels, cur- 


rents and humidity are among the conditions 
that can be monitored with extended site 
monitoring. For example, with the option, en- 
gine speed, oil pressure and output voltage 
can be monitored for on-site generators. The 
generator can be remotely cycled via the stan- 
dard TSM 2000 dial-up feature. The option 
can also be set up to send an alert when the 
generator has automatically started. 
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Anritsu’s line of portable spectrum ana- 
lyzers, the MS2650B and MS2660B se- 
ries, offer enhanced measurement 
capability, improved measurement time and 
greater display resolution in compact hous- 
ings. The MS2650B series has a 9kHz to 
3GHz frequency range, and the MS2660B 
series covers the 9kHz to 8.1GHz range. 
The display update rate and PTA (personal 
test automation) processing speed of both 
series are 30% fuster than previous models. 
The improved speed is due to an increase 
in the CPU clock to 16MHz and display 
update rate clock increase to 6.4MHz. Soft- 
ware enhancements have also been made 
that result in improvements to the adjacent 
channel power measurement function and 
the addition of channel power measurement 
capability. An improved LCD display 
makes reading and analyzing data casicr. 
The analyzers have standard functions that 
were previously only available as options. 
They feature a built-in frequency counter, 
FM demodulation waveform display. 
GPIB or parallel interface. and memory 
card interface. 
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INTERCONNECT SOLUTIONS 


based ‘aciotelephone interconnect now presents the 


most advanced simplex ang kaltduplex inte 


T6006 


its kina- the Virelesstolandline communica: 


more powerlul. Its DSP-based 


lions have never 


design ensures reliability and quality. This interconnect 


PC ard medem 


ogremmable vio 


Repeater features low-profile design 


The ultimate rodiotelephone interconnect! solution - 
{116000 Telephone Interconnect 


The KSG-4500 continuous-duty UHF 
repeater from Kenwood Systems is a rack- 
mounted repeater that operates as a conven- 
tional station or as part of an integrated 
trunking system. The repeater features a 
low-profile design that makes efficient use 
of rack space. It is completely self-contained 
with its own integrated RF amplifier and 
power supply. This compact, |OOW, REPEATER CONT 
continuous-duty unit is also equipped with 
built-in forced air cooling. All components 
are easily accessible to technicians, making 
field servicing fast and easy. 
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RADIO & CELL PHONE 
NYLON CASES 


* Stylish Cases for Tough Field Use 

* Competitive Prices, Profitable Sellers 

« A Wide Selection for Any Need 
www.raineinc.com 


— DEALERS ONLY — 


6401 South Madison Avenue 
P.O. Box 42§) 
Anderson, Indiana 46013-0230 
Tel: (765) 622-7687 
Fax: (765) 622-7691 


Call for a Free Catalog 


TODAY! 
1-800-826-5354 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


» Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


» Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


“ Ev 2 
fg SRN Cy. 
fone QS 


U.S. Patents 5,444,433 - 5,574,999 - D.377,795 
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Sa a a EE TS 


New products 


Compact base station covers 
wrap around selected radios 


ICT’s base station series wraparound 
covers fit selected models of mobile radios, 
such as E.F. Johnson. Ericsson, GE, 
Kenwood, Maxon, Midland, Motorola, 
Standard, Tait, Uniden and Vertex. The 
covers are easy to install, have a clean, sleek 
compact design and complement ICT’s LOA 
through 30A switching power supplies. 
Purchase the complete base station (power 
supply assembled with cover) or the power 
supply and the cover separately. 
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Crystal filters are custom- 
manufactured, compact 


International Crystal Manufacturing 
makes both custom and standard filters, and 
offers monolithic crystal filters (MCF) with 
nominal frequency series of 10.7MHz and 
21.4MHz. Also available is a high-frequency 
series ranging from 45MHz to 90MHz. Fil- 
ters range from two- to eight-pole and are 
packaged in a compact design. Front-end 
crystal filters are available, with two to four 
poles. with center frequencies based on 
model numbers ranging from 30MHz to 
174MHz. ICM standard crystal filters are 
tested and specified at —20°C to 70°C with 
custom temperature specifications available if 
values are specified when ordering. 
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{ Audio / 
Frequency 
Intersite Links 
Test Sets 
TX Control 


land mobile simuicast overlap clarity 


Simulcast Soturions 


Antennas available without spring 


The Antenna 
Specialists Division 
of Allen Telecom 
has added a spring- 
less option to its 
Mosaic LMR ve- 
hicular antennas. The 
springless option is 
for applications in 
less rugged operating 
environments where 
the durable elastomer 
Dura-flex spring 
found in the existing 
Mosaic line is not 
necessary, The new 
springless Mosaic is 
available in both con- 
version and compo- 
nent forms for either 
VHF (3dB gain) or 
UHF (3dB and 5dB gain) frequencies. 
Users may choose rooftop, magnet, snap-in 
and thick-roof mounting options to install 
with their conversion antenna. 
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9-1-1 console system combines 
response, radio dispatch 


The Centralink/Palladium 9-1-1 system 
from Motorola’s Land Mobile Products 
Sector allows communities to combine 
9-1-1 response and radio dispatch using 
Motorola Centracom Gold Elite consoles 
on a Microsoft Windows NT operating 
system, The Centralink/Palladium 9-1-1] 
system provides all the information dis- 
patchers need on a single screen. It offers 
integration with Telephone Device for the 
Deaf equipment as a standard feature and 
integrates with other NT-based equipment, 
including systems used for mapping, com- 
puter-aided dispatch. records management 
and audio recording, 
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Featuring 


Signal-to-Noise 
Voter Comparator 


716.223.4927 TEL 
716.223.3255 FAX 


www.simulcastsolutions.com 
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Your Source For 
Portable Accessories 


PRYME 


Repeaters offer cross-band capability 


Daniels Elec- 
tronics’ line of 
MT-3 cross-band 
repeaters can now 
be configured to 
work in the VHF 
low band. This makes it possible for low-band users to commu- 
nicate With users of other bands such as AM, FM, UHF, VHF 
or 800/900MHz. Different radio modules plug into Daniels’ stan- 
dard 19" sub-rack. The modular nature of the equipment also makes 
maintenance and upgrades simple and quick. At 5!/s" high, the 
repeater is compact. The repeaters are for VHF low-band users te N Mini Boom Microphones 
such as highway patrols, departments of transport and utility and 
energy companies. U.S. government agencies should also note 
that Daniels’ equipment is available on GSA and CMAS , = Surveillance Microphones 


contracts. NiCad and NiMH Battery 
Packs for most portables 


Coaxial cable works for long cable runs Many mo dels available! 


Trilogy Communications’ 5/s" Aircell Transline cable is for 
sites where long cable runs are not required, but low attenuation 


ndeo Products 


Remote Speaker Microphones 
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Dealer inquiries Welcome 


is important. This new coaxial cable features a non-pressurized air Call 1-800-666-2654 

dielectric that provides attenuation and protection against water _——— 
migration. The mechanical properties are durable, ensuring easy Bie 

installation and long service life. It is also available as an Aircell Visit us at IWCE booth #530 


Radiating product. 
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See our webpage ai www.pryme.com 


Circle (65) on Fast Fact Card 


RF Telemetry Modules for OEMs 


WIRELESS 


DATA LINKS 


Synthesized, programmable RF transceivers for OEM and custom wireless 
data and voice applications. Utilizing the latest in SMD design and micro- 
processor technology, the DTX RF transceiver offers reliability and low-cost 
without sacrificing features and performance. 

The DTX Series of RF transceivers includes a complete stand-alone module 
consisting of an RF transceiver and microcontroller-baseband module in an 
enclosure. 

And for lower cost and highly integrated applications, where the user is 
prepared to supply RF synthesizer data and conditioned signals, the DTX RF 
transceiver board is available separately. 


For more information 
call 1-800-USA-1-USA DTX Transceiver Standard Features: 
505 West Carmel Drive * Carmel, IN 46032 * Low Cost 


ITE enh Oe Ee « Small Size (DTX module 1.24"H x 4.5"L x 2.5"D) 
echomneren * Synthesized, PC Programmable 
*2 or 5 Watt Output 
® * 11 Channel Capability we 
RITRON, INC. * CTCSS/DCS Signaling USA 


See us at IWCE Booth #416. * VHF/UHF Frequency Bands 
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“The Model NC802 is a 
miniature inversion — 
‘scrambler designed to 
‘provide intermedi- 
ate level security for 
two-way radio voice 
communication systems 
and is a perfect, cost 
effective solution to entry level 
voice scrambling as a defense 
against unauthorized or casual listeners. The NC802 
provides eight user selectable carrier codes commonly 
used by other manufacturers and interfaces easily to most 
radios with near transparency to the user. 


For Detailed specifications call our 24 Hour 
NorFax retrieval system at 530-477-8403 or for 
product catalog call 1-800-874-8663 


DATA SIGNALLING PRODUCTS 


((Evoncomm: 


15385 Carrie Dr., Grass Valley, CA 95945 
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Interference Cancellation 


Commercially 


‘Available Automatically ~.™ 

Military Suppress 

Anti-Jamming Co-channel, 

Technology Adjacent'Channel 
& Broadband 


Interference 


CMA-2032 Antenna Signal Processor 


CAC 


CANADIAN MARCONI COMPANY 


(613) 592-7440 Email: asp @kan.marconi.ca 
(613) 592-7434 Web Site: www.marconi.ca 
1-888-262-2032 (1-888-CMA-2032) 


Tel: 
Fax: 


"Providing innovative solutions to Interference Problems" 
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New products 


Power center offers fingertip control 


Gamber- 
Johnson’s switch 
control power cen- 
ter, part of the 
ValuePlus series, 
has a self-contained 
fuse block with 
170A power capacity. It is fully assembled with seven heavy-duty 
SPST switches, including one 40A and six 20A. It has four open 
circuits for auxiliary equipment, three 20A feeds and one 10A feed. 
The center is wired with six-gauge Wire output and 10-gauge ground. 
The center features a power-distribution system contained in one 
vinyl-coated finished case, backlit legends that are visible day or 
night and switches that are easily controlled, even with the gloves 
on, It fits consoles and rack systems and can be mounted overhead 
or in the dashboard. The center is offered in two versions: an open 
model, with extended faceplate for mounting, or an encased model. 

Circle (330) on Fast Fact Card 


Test unit works for service shops 


GoComm Wireless’ MiniShield, Model 91 (with -75dB iso- 
lation), is an RF isolation test unit for use in repairing, aligning 
and recrystalling pagers, cell phones, two-way radios and other 
wireless equipment. The item was developed for service shops, 
which many times do not have the space for large and costly screen 
rooms. Designed for use on service benches, the unit measures 
Is xT" RT: 
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UHF Trunking Amplifiers 


Output Powers Available: 


@ 50 Watts @ 200 Watts 
@ 100 Watts @ 350 Watts 


= 
800 USA MADE VISA 
847-593-1213 aoa 


FAX 847-593-1320 
sales@vocomrf.com 
www.vocomrf.com 
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UPS maintenance bypass makes uptime possible 


Liebert’s Micro- 
pod is a maintenance 
bypass option for its 
uninterruptible 
power supply (UPS) 
customers. The cord- 
and-plug design pro- 
vides a method of 
eliminating critical 
load shutdown dur- 
ing routine maintenance replacement of UPS units. Micropod works 
in conjunction with Liebert’s Powersure, Powersure Interactive, 
UPStation D, UPStation GX and UPStation GXT. 
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Monopole base works for temporary tower sites 


PiRod’s portable monopole base is for temporary and semiper- 
manent installations, or permanent sites where conventional foun- 
dations are impractical. The base is designed to maintain full safety 
factors and EIA code compliance. The integrated base, monopole 
lifting hooks and modular construction allow for one-day setup, 
making it suitable for transient coverage needs or emergency re- 
placement of out-of—service equipment. The portable monopole base 
is for placement on soil with as little as 1,500psi bearing capacity. 
and can accommodate a 30"-diameter monopole with a maximum 
overturning moment of 500 feet/kips. 
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*® Monitor radio s 
covertly 


Transmit whisp 
Same level as n 


hand switch 


Throat mic not affected 


’ 


iy high noise 


ee 
Headsets 


Television Equipment Associates, Inc. 


Box 499, South Salem, NY 10590 
Phone: 310-457-7401 ® Fax: 310-457-0023 


E-mail; tea-malibu@msn.com * Website: www.swatheadsets.com 
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The on time, 
on budget 
tower specialists 


Custom Fabrication Facility 
Complete Turnkey Operation 
Site Preparation 
Foundations, Tower, Antenna 
Wave Guide Installations 
Guymast Analysis 


TRYLON-TSF 


P.O. Box 186 

Elmira, Ontario N3B 2Z6 
Tel: (519) 669-5421 

Fax: (519) 669-8912 
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AF CommSupply 


YOUR WIRELESS WAREHOUSE 


- 


ANDREW. 
Accept No Substitute 


* HELIAX® 
Coaxial Cable 


¢ RADIAXS 
Radiating Cable 


¢ Cable Connectors 


* Installation > 
Accessories —_ 


e Jumper Assemblies 


Call or fax to receive our new 1998 Catalog 


B00-c55-beec © FAX 800-282-3266 


Circle (72) on Fast Fact Card 


May 1998 Mobile Radio Technology 


73 


GiAnGLOUARD 


automatic [on////ada timer switch 
for two-way radios, cellular 
phones, mobile computers ... 


EASY TO INSTALL 


No ignition switch connection 
Complete ... nothing else to buy 
Programmable: 15 min. to 15 hr. 
Can be located anywhere in the 
vehicle 


BUILT-IN SAFEGUARDS 


= Low voltage protection 
=> High voltage protection 
Reverse polarity protection 


YUNY 


visit our web site 
http:/www.chargeguard.com 


call for more information 


800-458-3410 


ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 


¢ Ferrite Balun 


* Cable Pigtail 


Omnidirectional 
Antennas 


* Wide Bandwidth Performance 
* Heavywall Fiberglass Radome 
¢ Weather Resistant Design 

* Cable Pigtail 


Astron provides heavy duty mounting hardware with all 
our yagis and omni antennas. In addition to standard 
antennas, Astron offers accessories including mobile 

cable kits, cable assemblies and power dividers. 


For a Catalog or to Order call: 


703.450.5517 


Astron Antenna Co. 


22560 Glenn Dr, Ste 114, Sterling, VA 20164 
www.astronantennas.com 


Circle (73) on Fast Fact Card 


74 Mobile Radio Technology May 1998 


¢ Thick Wall Aluminum Boom 


* Balanced Center Feed Design 


New products 


Portable radio offers four channels 


The Jobcom JBX 5W 
hand-held radio from 
Ritron now has four oper- 
ating channels, including the 
color dot (VHF/UHF) and 
color star (UHF) frequen- 
cies (custom frequencies are 
also available). The JBX's 
expanded capability pro- 
vides separate frequencies 
for work groups, yet retain 
the ability to talk among 
groups when necessary. If a 
frequency becomes noisy or 
congested, the JBX’s quiet 
call privacy feature elimi- 


the operating channels. 
Channel scan allows the 
JBX to continuously moni- 
tor frequencies. The JBX 
can transmit to the last chan- 
nel received. The JBX-155 
VHF has weather scan. The SW JBX deliv- 
ers a talk range of as far as five miles. It can 
penetrate buildings up to 25 floors, or an area 
as large as 300,000 square feet. 
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nates congestion on any of 


De remote control unit offers on- 
board programming, intercom mic 


Solid State Communications’ 815R se- 
ries of de remote control units incorporate the 
features of the 811Y series. The 815R mod- 
els also feature on-board programming, in- 
cluding the current formats —1.5mA, +6mA 
and +12mA. The unit also includes a built- 
in intercom mic, a compression/ 
amplifier on transmit and receive, four-wire 
capability for trunked or duplex operation and 
convenient modular telephone-type jacks (and 
screw terminals) housed in a sleek grey con- 
sole. The console can be wall-mounted or 
used as a telephone-style desktop unit. 
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Tel: (602) 488-9755 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree, AZ 85377 
Fax: (602) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 
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Antenna offers long-term reliability 


Astron Antenna’s cellular base station 
antenna, model PCD8-10 uses a dipole array 
configuration to obtain a gain of 11dBi. The 
antenna features long-term reliability and half- 
wavelength spacing capability. This model 
covers the 806MHz-894MHz range. The 
VSWR is 1.5:1, with a front-to-back ratio of 
20dB and 50 impedance that makes this 
dipole array compact and efficient. The rug- 
ged construction allows it to withstand 
150mph winds, while the UV-protected ABS 
plastic radome protects it from the elements, 
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Amplifier offers high gain per stage 


AML Communications’ RMPA-1, 30W 
GMSK modulation paging amplifier is for 
operation in the 935MHz~940MHz paging 
spectrum. This product is represented in a 
19". two RU high, rack-mount chassis with 
internal cooling fans. Implemented in 
LDMOS FET technology, the RMPA-1 pro- 
vides ruggedness, reliability, higher gain per 
stage and improved efficiency. RF input to 
output bypass is activated on incidence of 
over-temperature, loss of ac power or ampli- 
fier device failure. 


Base station supports all 
combinations of full mobility 


A new version 
of the Base2 
Macrocell base sta- 
tion from Wat- 
kins-Johnson 
Telecommunica- 
tions Group is a 
dual-mode AMPS/ 
IS-136A software- 
definable base sta- 
tion for both 
mobile and fixed 
wireless applica- 
tions. The base sta- 
tion is available 
either as an OEM 
product or as part 
of the Base2 Wire- 
less Communications System in a full sys- 
tem deployment. It supports all combinations 
of full mobility, limited mobility, and fixed- 
access dual-mode IS-136 and AMPS wire- 
less applications. Base2 Macrocell’s radio 
system provides network and service expan- 
sion as well as feature enhancements, via 
remote software upgrades. 


¢ Custom Frequencies 10 MHz - 180 MHz 
¢ Narrow Bandwidth © 2 Pole & 4 Pole 
© Source / Load Termination 50 ohms 
* Standard Connectors 
¢ Call for Specs or Visit our Web Site 
at www.icmnfg.com 


INTERNATIONAL CRYSTAL 
MANUFACTURING CO, INC 


Toll Free 1-800-725-1426 
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The Market You Want 


When you advertise in Mobile Radio Technol- 
ogy, your message reaches an exclusive audi- 
ence of over 25,000* technically knowledge- 
able professionals who buy, specify, sell and 
service systems and equipment for paging, 
specialed mobile radio and public safety sys- 
tems, cellular, PCS and mobile data networks. 


July Mobile Radio Technology 


Editorial Features 

» Tower Service and Safety 
* Two-way Servicing 

* Paging Site Equipment 

* Radio Mounts 


Advertiser Benefit: Product/logo directory 
Schedule a display ad in July to be eligible for 
an alphabetical listing that includes a brief de- 
scription of your products and (for full-page 
advertisers) a black-and-white logo. 


*Source: BPA International, June 1997 


Ad Reservations Due: May 15 
Materials Due: May 28 
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Fax 1-800-322-9426 
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PANDREW. 
ACCEPT NO SUBSTITUTE 


IF IT’S NOT FROM ANDREW, 
IT’S NOT THE BEST COAXIAL 
CABLE IN THE BUSINESS. 


ELECTRONICS CORPORATION 
THE DIFFERENCE IN WIRELESS DISTRIBUTION™ 


IF YOU ARE NOT BUYING ANDREW 
FROM PRIMUS ELECTRONICS... 
..YOU ARE NOT BUYING ANDREW 
FROM THE BEST DISTRIBUTOR IN THE 
BUSINESS. 


*Large Andrew Inventory 


*Same Day Shipping on Stock Items 
*No Padded Freight Cost 
*Several Certified Andrew Installers on Staff 
*Central U.S. Location in Joliet, [inois 


800-435-1636 (IL) 800-892-1413 
FAX 800-767-7605 
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MET 


Specialized 
antennas for the 
service and 
wireless markets. 


GP-9NC 
DualBand VHF/UHF 


Gain 


High Gain Base Station 


153-157MHz 8.50Bi 
460-470MHz 11.9dBi 
| Max Power: 200 watts 
Length; 17’ 8" 
Connector: N-type Female 
| Construction: Heavy-duty fiberglass, 
| 3 screw together section 
| UPS SHIPPABLE 


_FP-19 

900MHz High Gain 
Omni directional 

Base station 

Gain: 900-930MHz 16dBi 

Max Power: 100 watts 

Length: 7' 11° 

Connector: N-type Female 
Construction: Heavy-duty single 


piece fiberglass 
UPS SHIPPABLE 


FX-555NMO 
TriBand VHF/UHF 


Cellular Mobile Antenna 


Gain: 


153-157MHz 2,1dBi 
460-470MHz 3.4cBi 
Max Power: 50 watts 


Length: 27" 


Connector: NMO 
Tx on all 3 frequency ranges from a 
single antenna 


COMET Antenna has a wide selection of 
antennas, mounts, combiners including 
VHF/UHF/1.9GHz and 2.4GHz 


For a free catalog, call: 
800/962-2611 » Fax 714/630-7024 


NCO CO 


| ays NCG Company 
| 1275 N. Grove St. 


\ 
See us at WCE Booth #1426. & 


Anaheim, CA 92806 
www.cometantenna.com 
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Test & measurement catalog contains 1,400 products 
Hewlett-Packard’s 1998 edition of the Text & Measurement 
Catalog includes descriptions of more than 1,400 test and measure- 
ment products. systems and services. The 640-page catalog pro- 
vides a convenient source for researching. planning. budgeting and 
purchasing a broad range of test products and services. Along with 
descriptions and technical specifications of standard products and 
systems. the catalog includes product-comparison charts. tutorial 
material. indexed lists of applications notes and descriptions of other 
available literature. such as newsletters and specialty catalogs. 
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Catalog covers AM/FM, cellular, PCS antennas 
Hirschmann’s 16-page catalog covers the company’s full line of 
AM/FM. cellular and PCS mobile antennas and accessories. The full- 
color catalog includes dau on Hirschmann’s new cellular/SMR 
antenna, which helps preserve il car's uesthetics by being completely 
hidden in a non-metallic front or rear bumper. Italso covers a new 
addition to Hirschmann’s family of glass-mount wireless phone 
antennas, the PCS/cellular, which has a 3dB gain for AMPS and 2dB 
for PCS. The catalog also contains facts and specifications on the 
company’s line of fixed and retractable AM/FM antennas including 
roof-mounted, automatic and electronically amplified models, plus 
OEM replacement models, mounting heads and adapters, cables, 
covering bolts and antenna-care products. It also covers its tri-band 
AM/FM cellular antennas, as well us the line of professional cellular 
antennas. The catalog concludes with two pages on the “ABC Sys- 
tem.” which offers those who wish to design their own mobile antenna 
system a choice of compatible antenna-biase-and-cable components. 
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Product resource guide offers tool kits, test equipment 

Jensen Tools* new catilog has been developed specifically for 
the global communications industry. The 100-page. color Products 
Resource Guide encompasses a full range of products for telecom- 
munications, data communications, audio visual alarm communica- 
lions, Wireless communications and cuble television. It includes tool 
kits. telephone test equipment, cable and electronic test equipment. 
specialty tools and service aids. 
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Catalog offers coaxial products 

Catalog #1998 from Pasternack Enterprises (Coaxial Products 
Division) includes hundreds of new products with technical infor- 
mation. The 98-page catalog offers several coaxial products including 
adapters, attenuators, circulators, cuble assemblies, connectors, 
switches, de blocks, directional couplers, tools and more. The catalog 
offers connector identifier charts, with a model number index. 
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Catalog offers FM radio products 
Earmark’s 1998 Better Tools for Productivity catalog is an 18- 
page. color catalog that provides graphic, textual and specification 
information fora complete range of FM radio products. The non- 
technical approach to communications systems makes it easy to 
choose the right product for harsh industrial environments. The 
catalog first identifies Earmark’s latest product models and elabo- 
rates on the individual features and benefits of the self-contained. 
radio headsets. Belt-Paks. Flex-Paks and repeating base stations. 
The catalog also provides an illustrated description of more special- 
ized communication systems such as Conkit for communication 
into and out of permit-required contined spaces and tour and train- 
ing systems for high-noise environments, 
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Sirvio Daly Larralde Barnholt 


David Sirvio leaves Ortel, Alhambra, CA, as director of world- 
wide business development and strategic accounts to join Advanced 
TechCom as senior vice president of sales. 


Changes at Kenwood Communications, Long Beach, CA: 

Cheryl Daly joins Kenwood as sales administration manager 
after 17 years of experience in electronics manufacturing and man- 
agement. Luis Larralde joins Kenwood as international regional 
sales manager after holding a similar position at Hutton Commu- 
nications, Dallas. 


Edward W. Barnholt, executive vice president of the Test and 
Measurement Organization at Hewlett-Packard, Palo Alto, CA, 
becomes executive vice president of a newly created Measurement 
Organization, formed by merging the Test and Measurement Or- 
ganization and the Measurement Systems Organization, 


Richard C. Cope, who served as a consultant to Advanced 
Charger Technology, Atlanta, throughout its startup period, be- 
comes chief operating officer for the company. 


Craig Huffaker departs TIE Communications, Kansas City. 
MO, as chief financial officer, to join Transcrypt International. 
Lincoln, NE, as senior vice president. finance. 


Changes at Metawave Communications, Redmond, WA: 

Richard Henderson leaves Nortel's cellular group, Richardson, 
TX, as vice president of marketing operations, to join Metawave as 
vice president of sales and marketing. Ray Butler, director of 
system architecture advances to vice president of engineering. 
Robert Shuman, director of digital products, moves up to vice 
president of product management. 


Michael Owens joins the Grayson Wireless division of Allen 
Telecom, Forest, VA, as European sales manager, after working at 
LCC International, McLean, VA, as account manager. 


D. Gregg Marston, controller, moves up to vice president of 
finance for Princeton, NJ-based Intek Global. He replaces Lee 
Montellaro, who is leaving to pursue other business interests, 
Louis J. Monari leaves Digital Solutions. Somerset, NJ, as vice 
president to join Intek as vice president of administration. 


Geoffrey Scott Carroll joins LCC International, McLean, VA, as 
president after leaving Brussels, Belgium-based Origin B.V., the 
information technology services subsidiary of Philips N.V.. as chief 
executive officer. 


Richard D. Parlow retires from the Commerce Department's 
National Telecommunications and Information Administration 
(NTIA), having served in the Office of Spectrum Management as 
associate administrator since 1983. He becomes director of inter- 
national government at Iridium, Washington, DC. 


Raymond F, Wisniewski joins the Industrial Telecommunica- 
tions Association, Arlington, VA, as director, marketing and meet- 
ing administration, after leaving ESSI. as association marketing 


firm, as principal. m, 


tems, DSPatch is a color touch! 


employs Digital Signal Processors: 


DSPatch 


THE WorLp s Most 

ADVANCED DIGITAL 

SWITCH FOR VOICE 
COMMUNICATIONS 


) Piilities, airlines, railroads, : 

“public-safety,. military and 
other government. agen- 
cies worldwide have come to rely 
on Avtec for advanced, high- 
capacity console solutions for 
integrated radio/telephone sys- 


screen console system that | 


(DSP’s)-at every line and: worksta- 
tion. Its distributed architecture 
ensures instant responses, even in 
large systems. DSPatch may be 
configured to support from 32 to : 32-port system, is 
1,024 external lines or operator : qvailable for small-- 
workstations. ; er applications. 
Call, fax or write for additional == 
eee or a budgetary, preweeet 


4335 Augusta Highway ° Gilbert, SC: 29054 USA. 
{803) 892-2181, FAX: (803) 892-3715. cea 
E-mail: raduncangavtecind:com: 

Web site: www,avtecinc.com: - 
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The new 


ULTRA-COM 
NT 


Windows 
NT-Based 


Radio a ps bai 


PEnoC yy : 
Cee! Gee) Bl) oe oo 
Eneenenensen) 


Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 
Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy St. 
No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
www.MODUCOM.COM 
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L etters from readers 


Digital-analog interference growing 
on a daily basis 

Hat's off to you for your article on digital- 
analog interference in the March 1998 issue. 
This is a major problem found throughout the 
paging, SMR/ESMR, cellular and two-way 
business that seems to be growing on a daily 
basis. Although your article never comes out 
and specifically points a finger at the cause, 
it is well-known throughout the industry 
where the problems are coming from. With 
RF spectrum becoming more crowded, re- 
gardless of where you operate, we need to 
begin policing 
our own net- 
works in order to 
correct these 
types of interfer- 
ence issues. 

I can only 
speak for the pag- 
ing industry, but 
too often we see 
equipment oper- 
ating al maxi- 
mum power and 
with deviation levels set at SkHz simply 
because that is what the FCC allows. The 
Pagers we are trying to reach perform at the 
same level whether we deviate at 4.5kHz or 
5kHz. so the only difference seen is the ad- 
jacent channel interference. which is inflicted 
on our neighbors. Since the FCC also began 
allowing paging siles a maximum ERP of 
3.500W, we have seen the introduction of 
500W bases stations and a corresponding rise 
in the amount of interference complaints. 
Again, transmitting at 3,500W vs, 1 OOOW is 
nezligible in the performance of the actual 
pager being carried by a customer, All we 
have done is degrade someone else's service 
to the public. The vast majority of my net- 
work expansion in the past three years has 
been to simply overcome the rise in the noise 
floor caused by adjacent channels operating 
at unnecessarily high power and deviation 
levels. 

We are living in an extremely crowded RF 
world, and it is well beyond the time that we 
bein taking into account not only our own 
networks but those of our competitors and 
other businesses occupying bandwidth near 
our own. The FCC is not going to correct this 
problem, so it is entirely up to the industry to 
operate within acceptable technical standards, 
and those are not found in Parts 21, 22 or 90. 
Common sense and consideration for your 
RF neighbor is the only way our interference 
problems are going to be corrected, Thank 
you once again for a wonderful article. 

—Glen Sparks 
Engineer 
Ameritech Cellular & Paging 
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BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Group Publisher 

Doug Liljegren, Conference Director 

Scott Hanna, Advertising Production 
Coordinator 

Nancy Hupp, Director, Corporate Advertising 
Services 

Patti Lee, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Director of Marketing and 
Communications, Intertec Trade Shows and 
Conferences Division 


Raymond E. Maloney, President and CEO 

Nick Cavnar, Vice President of Circulation 

Barbara Kummer, Circulation Director 

Julie Neely, Circulation Manager 

Customer Service, 800-441-0294 or 913-341- 
1390; Fax 913-967-1899 


ADVERTISING SALES OFFICES: 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher, 
303-220-4245 

5660 Greanwood Plaza Blvd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


OVERLAND PARK, KANSAS 

Joyce Bollegar. 913-967 
(including East lem Canada) 

Fax 913-967-190 

Dawn Rhoden, Classifieds, 913-967-1861, 

Fax: 913-967-1735 

Lori Christie, List Renta! Services Representa- 
tive, 913-967-1875, Fax: 913-967-1897 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 


-1840, East region 


SAN RAFAEL, vei ningem 


Denms Hegyg, We 


¥ ; canada} 
950 Northgate Drive, Suite 207 
San Rafael, CA 94903 
Phone: 415-491-1442 
Fax: 415-491-1842 


OXFORD, ENGLAND 
Richard Woolley, International 
P.O. Box 250 

Banbury, Oxon, OX16 8YJ, 
United Kingdom 

Phone: +44 1295 278 407 
Fax: +44 1295 278 408 


Mietknisas, Classifieds 


Reserve your spot in the next issue! 
Phone: 913-967-1861 ¢ 1-800-347-9375 


Dawn Rhoden 
Classified Advertising 
Manager 


FREDERICK G. GRIFFIN, P.C. 


B 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, I'aging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


= ALIGHTNING 
aa = =PREVENTION 
Via => =SYSTEMS 
Hai STATIC DISSIPATION SYSTEMS FOR 

\| LIGHTNING STRIKE PREVENTION 

2048 Cross Keys Rd. 
Berlin, NJ 08009 

(888) 667-8745 
(609) 767-7209 
FAX (609)767-7547 


N) Dealers/inquiries invited. 


WWW.LPSNET.COM 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg. MD 20878 (301) 916-2837 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD. SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (650) 224-3059 
E-mail: omnicom@polaris net 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
121 Crowell Lane = Lynchburg, VA 24502 
B GE Portable Radio Service Depot _ 


Factory Approved Nationwide 
= Current Product Lines 

* Voice Guard Certified 

= Public Service Trunking 

+ Surface Mount Technology 


804) 239-3049 


FACTORY TRAINED 
TECHNICIANS 
FOS QUALITY SERVICE 


Fax: 913-967-1735 


9800 Metcalf Ave. 
Overland Park, KS 66212 


Mail: 


HERB SACHS, CONSULTING 


Specialist in Pubtic Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 


Smith Communications Service 


2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 =< 


ai PORTABLE DEO 


pgs FACTORY TRAINED TECHNICIANS « 
SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS » 
* VOICE GUARD CERTIFIED « 
* MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C © Lynchburg VA 24501 
ERICSSON & 804-237-3427 .2.= 


Business Opportunity 


BUSINESS FOR SALE 
Eastern Long Island. NY 
800 MHz Trunked SMR 


Loaded Customer Base 
Please call (516) 288-4643 


Sell it FAST! 
in MRT 
Classifieds 


oy posta in 


WIRELESS COMMUNICATIONS INOUSTAY 
TX, OK, AR, LA, NM, AZ, Mexico 
6015 Lohman Ford, Suite 101 
Lago Vista, TX 78645 
Ph: 800-966-3357 Fax: 512-267-7760 
E-Mail: dhlagoGacl.com 


TWO-WAY RADIO 


TECHNICIAN 
MINIMUM SALARY 
$43,350.48 ANNUALLY 


Maintain communication system and 
other associated equipment for the 
City of Memphis Police, Fire and lo- 
cal government. High school gradu- 
ate or equivalent. Two years experi- 
ence in land mobile two-way radio 
field and FCC General Class License 
required. Applications/resumes will 
be accepted May 1, 1998 through 
July 31, 1998. 


CITY HALL, ROOM 1-B-33 
125 NORTH MID-AMERICA MALL 
MEMPHIS, TN 38103 


RF & Microwave Engineering 
Job-Site™ 


Wireless industry employment listings 


www.job-sites.com 
$100 flat fee 


for employers 


Free for 
job-seekers 
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TELECOMMUNICATIONS TECHNICIAN LEVEL Il 
($3240-$3939/mo.) * Immediate Openings and Continuous Filing 
Four years paid experience in installation & repair of telecommunications equipment, in- 
cluding VHF/UHF/800MHz two-way radios, base control, and repeater stations and simul- 
cast Smartnet trunked radio systems. FCC General Radio Telephone License. 


For application: 


SACRAMENTO COUNTY EMPLOYMENT OFFICE 


710 J Street * Sacramento, CA 95814 
(916) 874-5593; TDD (916) 874-8609 


SYSTEMS TECHS for fast-paced 
Baki two-way radio company. Must 
have ys rience with trunked radio sys- 

tems. EDACS experience a plus. FCC or 
other certifications preferred. Good com- 
puter and customer skills. Clean drivin 
record. A drug-free workplace. Crimina 
history checked. Some travel necessary. 

Call 1-888-275-4244 

or fax resume to 561-567-2292 
ATTN: S.W. FISHER 
PO BOX 6670 
VERO BEACH, FL 32961 


DEALERS WANTED 


OUT OF SPECTRUM, SALES & SER- 
VICE REVENUE DOWN? [INCOM COM- 
MUNICATIONS AND SEA are the solu- 
tion, Incom, a Nationwide Supplier of 
220MHz. Repeater Systems, is looking for 
Two-Way Radio Dealer to sell, install & 
maintain SEA systems in the following mar- 
kets: S. Cal., N. Cal., Houston, Dallas, Chi- 
cago, New York, Las Vegas & Phoenix. 
Compensation package includes excellent 
commissions, recurring revenue & service 
business. Call Jack Roche @ 1-800-422-4535 
or visit our booth #1126 at WCE, 


Two Way Radio Branch Manager/Technical 
Supervisor & Bench/Field Techs 


Come join us at Advanced Communications, New Mexico's 
fastest growing communications company. We are a 
Motorola MSS and an authorized dealer for Motorola, 
Kenwood & Standard. We have openings in Albuquerque 
and Las Cruces for Bench & Field Technicians to service 2- 
way radios, trunk systems, E911 telephone systems and 
related equipment. We also have an opening for a branch 
manager/technical supervisor In Las Cruces, NM. Excel- 
lent benefits package 


Fax resume to 505-244-3675 or send to: 
Advanced Communications, 2300 Buena Vista SE, 
Suite 132, Albuquerque, NM 87106 


PAGING TECHNICIAN 


A leading paging carrier in Texas seeks a highly 
motivated individual to maintain our paging 
system. Knowledge of GE & Motorola trans- 
mitters, Glenayre paging terminals and telecom- 
munications equipment required. Computer and 
internet skills a must. We offer a professional 
challenge while working in a pleasant commu- 
nity ideal for raising a family. For immediate 
consideration, send or fax your resume to: 
Western Communications 
Attn: Larry Saunders 
P.O, Box 5159 © San Angelo, TX 76902 
Fax (915) 949-0102 
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I SCI provides integrated solutions & on-going sup- I 
port to the wireless and cellular marketplace. We 

currently have Domestic and International i 
projects in the following areas: 


| * Microwave 
* PCS * GSM 
{ * RF Systems «¢ Autoplex 
| * Propagation * Networking 
i * Deployment * CDOMA/TDMA 
* Domestic & Int'l Field/Customer Support 
I * Switch/Software/Protocol Development 


* Optimization/Tuning 


i For immediate consideration, email or 


J fax your resume to: 

4736 Main St, Suite 7 MRT f 
i 4 C ] Fax: 630/960-2993 | 
E-mail: sci@interaccess.com 


Lisle, IL 60532 
= EOF — ee ee ee ee ee 


TWO-WAY TECHNICIANS 
37-year-old Motorola MSS is looking for 
2-way technicians experienced in all 
Motorola equipment, including pagers, por- 
tables, mobiles, repeaters, etc., bench re- 
pairs, field repairs, tower work, installing. 
FCC/NABER required. Send resume to: 
Shores Communication Co. Inc. 

PO Box 2626 * Globe, AZ 85502 


Attn: Roy Hudgin 
Call 520-425-5870 * Fax 520- 425-3711 


TWO WAY RADIO TECHNICAL 
SUPERVISOR/MANAGER 


Established Motorola dealer and service fa- 
cilily in Portage, WI, has an immediate open- 
ing for a technical supervisor/manager. 

The top candidate shall possess a working 
knowledge of the installation and repair of 
conventional, trunking, microwave, E911 and 
other technical communication systems, a 


frendly customer service attitude and the abil- 
ity to communicate well with customers and 
staff. 


Position requires a minimum of 4 years expe- 
rienceftraining with Motorola equipment. Fax 
or email your resume and salary requirements 
to: 
COMMUNICATIONS SERVICE INC. 
608-429-3300 * (fax) 608-429-3500 
Email: employ @rfdx.com 


ELECTRONIC TECHNICIANS 


Immediate opportunity 
for Radio Technician 


Advanced Technology Services (ATS) is 2 Peoria- 
based lechnology service company providing 
compuler & industrial services to business is 
seeking Electronic Repair Technicians to perform 
component level repair & support services on 

our customer's printed circutt boards and equipment. 
Our rapidly growing business is creating many new 
opportunities for technicians in our organization, 


Our team of professional technicians work in a 
high-tech repair faclity in Peoria, IL and have 
opportunity for flexible work and ail shift hours. 


Excellent Benefits: 
Health, Dental, 401(k), Life, Vision, Prescription 
Competitive Salary - Paid Relocation 
Great Co-Workers 


Individuals with 2+ yrs. experience in performing 
repair to Ihe component level should forward a 
resume to: 
Advanced Technology Services, Inc, 
Atin: NC-7H 
8201 N. University 
Peoria, IL 61645 
FAX: (309) 693-4164 
E-mail: ncole@ 
a advancedtech.com 
Equal Opportunity Employer 


RAD IAN NEEDED 


Experience nec with installing and maintaining 
land mobile systems, with some paging & telecom- 
munications. Good benefits with growing Southwest 
piel an. company. Hourly rate offered dependent 
or industry certification Reply 
‘ah, resume to: Personal/Confidential, Classified Ad 
Coordinator, Mobile Radio Technology, Dept. 953, 
9800 Metcalf, Overland Park, KS 66212-2215. 


COMMUNICATIONS 
TECHNICIAN 


/ Several Openings 


Continuous 


Testing 


County of Santa Clara (San Jose, CA) 
seeks individuals to service two-way 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3673-4448 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 2% 
at 55 Plan; and includes payment by 
the County of the employee's regular 
contribution of approximately 7%. 
Excellent benefits. 


For an application, please contact 
Sue Jennings 
(408) 299-2711 

Equal Opportunity Employer. 


Classifieds 


MINI HANDS-FREE SYSTEM 


available for as low as 


| $2.50 


MMACCELE ELECTRONICS, INC. (562) 809-5090 FAX (562) 809-1248 ! 


a ee a ee eo ew ed 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Define Acquire Build Manage 
Design Zone _ Test Operate 


Tits unique combina 
Won earphone’micio- 


1 lor any mic Ones 
handstree vser Ht allows pick up onty 


RCC. Consuttants,,Inc. 


100 Woodbridge Center Drive. Suite 201 
Woodbridge. NJ 07095 
800-247-4796 
email - infot@ree.com 


OMces Nationwide & International 


fh to “rans Motorola Leather Cases 
se Nose nce Ls 


Parl No. HP-406 Part No. HP40 


as pc asl 


Fits Motorola. Startac and Elite phones. 2.5 mm miniplugs 


| e 


Circle (100) on Fast Fact Card 


Invest your advertising dollars where your 
prospects invest their time... 


eb@ TAKE CHANCES? 


ecosceccceccocesss Choose the right service provider. 

When it comes to service and maintenance of your 
IFR Systems instrument, it makes sense to choose a 
team with the knowledge and commitment to get the 
job done right the first time,without costly delays. 

ecooosveeceod What makes the IFR Systems Customer Service team 
the only logical choice for servicing your IFR product. 
After all, who knows your [FR instrument better than 
the people that designed and built it? 

Whether it’s specialized service, installing upgrades 
or routine maintenance, the IFR Customer Service team 
can meet your needs. We offer: 

@ Factory/Custom Calibration @ Quick Turnaround 
@ Engineering Support ®@ Friendly Service Staff 
@ Maintenance Training @ Extended Warranty 
For CUSTOMER SERVICI [With An Attitude] @ Software/ Hardware Upgrades 
Call 1-800-835-2350, Operator 6 @ Customized Service Contracts 


IFR Systems, Inc. 10200 West York Street Wichita, Kansas 67215 y/ (14 


— Visit IWCE booth #2100 to receive a coupon for $50 off your next certified calibration. — 
Circle (101) on Fast Fact Card 


May 1998 Mobile Radio Technology 81 


Classifieds 


Equipment For Sale 


£3 PUNE YO) Beer, SOME: OPSA 
4 PURG L090 Bre SMe, CSSABIIBIA 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 


Massaponax Business Park 


(—— ME CHEM 3605 Loren Whitney Drive 
$f - Fredericksburg, VA 22408 


oo SYMIDR 14 
a ArT 


MOTOROLA, 
GE AND ze ons 
ERICSSON Jee 


FM ae MASIH I 


MS ELECTRONICS. ivi 
.O. Box 7846 
Fredericksburg, VA 22404 
> Two-Way Radio Communications we HRS tear rR 
sae " > WNCOr BASeS ANIC CPedters 
> New and Reconditioned Radios MSF 5000 UHF Repeaters 
> Custom-Designed Radio Systems MSR 2000 UHF Repeaters 
> Repair and Programming Master II VHF & UHF Bases & Repeaters 
> Consulting R1I032 DES Test Sets 
R1OQ33 Test Sets 
UHF 250W Repeaters (Clear and Secure) R1IO34 Line Test Sets 
UHF DES Repeaters 420-450 & 450-470 RTX 4005 Portable Test Sets 
Dual Syntor-X Secure VHF/UHF Dual Code RTK 4007 Auto Test Interface 


URL Address: http://www.mechemelectronicsjcom E-Mail: mechem@fls.infi.net 
Circle (102) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA's lowest prices 
SP50—P110—GP300—SM50—SM 120—M120—GM 300 
will absolutely be SHII'PED TODAY! 

Full line of previously owned trunked & conventional radios 
HT600/ VISAR/ HT1000/MT2000/ MARATRACS/ 
FRUNKED 800 & 900 SPECT RAS/MAXTRACS/ 
PP10U0X/ MT X/MTX8000/ VISAR/STX/EXPO 
RADIO EXPRESS INC. 

OFC: 800-545-7748 FAX: 703-830-8710 


e-mail: radios4sale@juno.com 
All major credit cards accepted 


Two-WAY Fi 
RADIOS 5 ta BANATAAG 


SCHAEFER feat Es 3 
RADIO jeanne 
CO. 


a S¥ tL 
130 West Door MARAINAG ThGhIHy THIXTAL DAZ 
oa SANICH 1558s THISRAIIOD 
aa MITES 551M: C 
a MESIG 55h 
SYNICA x 40 StMIN T/ Wai 204AK 
Denver, |A [ERR aertetet srs 
t MATAR 48M 114Jaa009 
50622 4a SADIUS ATM: DSILRASDAS 
MICOK Bases 3/MHe CIATHTEOG 
MAGIUS #90 J9AINZ HATGNUTIZONN 
MiCOR JIMHe THR TNSEDOR 
Tose and DC Rewote Desk Sets Mined Models 
Local Control Gest Sets 11907 
GAC EAPMONE 400 fh Recorders 
Moloraa SYSTEMS 90 Saera 
Deshtop Centeacom Ia & 40 ea Tore Ramute Modules 


WANTED RADRIS Bases Mobtdes Portales & Repeaters + ALL RANGES 
4 UF Span 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


CRYSTALS 


MAXON. TEKK. UNIDEN/7working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 
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C.W. Wolfe 
Communications 


MARKETING INC. 


WE ARE THE CMC ENTERPRISES 
COMM: LABEL COMFANY. IM Te 2-WAY, MICROWAVE & : TELECOM EOPT. 
“CELLULAR LABELS -PADER LABELS : 
: : . 3 3 3 I er (OS11C2; $100003 0 
All Brands of 2-Way Radios & Equipment op 01 Scientisc-Atlanta 36 scene: (OSH 162) $1200 289 
1113 Central, Billings. MT 59102 WHERE QUALITY IS OUR SPECIALITY spate! corse | si500 a8 ° 


Tel: 406-252-9220 Fax: 406-252-9617 


SERVICE 1S OUR STANDARD 9 60 W With accessories 
Call or write for our current flyer ; se 119 W Mion Band 
or visit us on the internet 972-242-0439 ANCHORGRAPHICS. 1426 temay Base 110 W 36-4 
http://members.aol.come/cwwolfecom fax'erz-202-0m09 > ©OM CARROLLTON. TX 
SS = _ J 300-875-STKY < 7859> 75007 


SERVICE MONITORS High Bano g0W 
FOR SALE 

MOTOROLA R-23BDHS 5.900 IFR 1200-S $6.200 

MOTOROLA R-2008DHS 5.900 IFR 1500 6.200 

MOTOROLA R-2004D DES. 8.500 IFR-COM-120A 7.900 

MOTOROLA R-200.CHS 4.200 IFR 1100 4500 

MOTOROLA R-2600/8 7.900 IFR-COM-120B _ 10.900 


EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control Mods 
10 Mot Nucleus Pure Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 


leet 


malti-sub! 


8 t $1000 e2 
a h n EBM Sqraieg $125 ¢a 
ADC jacktields with plug type rear connections §100 ta 


1 MASTR 1 4 03 Larse $242A aiatm panels $100 ea 
e $ 300 MHz ie 00 once FOR SALE #9 R-2038/0/HS SERVICE MONITORS 30 MC-400 Channel modems $80 ea 
6 Mot Micro 40-50 MHz Pure 375 watt FRLO. RANGE-1 MHZ TO 1 GHZ, SPECTRUM ANALYZER/ a. AEG iss ge pialicorse sandy $800) wh Standby $ho00 ta 

6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont SWEEP. DUPLEX GENERATOR. MULTIMODE CODE 1000 Assorted Tellabs telcom signaling modules SCALLS 
4 Mot 15272A 800 14 CH Controller SYNTHESIZER, CELLULAR/TOR TEST 3 IE Linkort:46A chanaet modems ies ea 

7 5 n well channel modem: ei 

45 Mot Desktrac 800 T Repeaters ASKING PRICE $5 900 EACH 30 DTL-7300 Shelves (add-on $125) start-up $150 ea 

4 Mot Quantar 800 7 USED TEST EQUIPMENT WANTED BY RCiBSanL GAG SO LALGRAT'MGNG CGA’. Pratt 

ee aahcar write RF IMAGING & COMMUNICATIONS 01 Motorola Micor 42-50 PL. 3300" $1600 
SCOTT COMMUNICATIONS 510-229-2034 FAX: 510-229-2035 BO. Motorola Mitteh 42-60:6L.. GOW $125 ea 

30 GE Master 1 110 w 42-50 with accessories $80 ea 


http://www.best.com/~rfimage 
e-mail: rfimage@best.com 


KEN SCOTT 406-745-3218 
email scott@montana.com 


ONow Listings 
Call Charies or James at: 336-769-2885 
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BUY * SELL ¢ TRADE « CLEAN WORKING EQUIPMENT 


20-GE 900 MHz-PRC-8/9 45W Repeaters & Digtal Paging Station Call 
10-900 MHz Paging Tx Mot, GE. Granger Call 
20-Masir |I-E 75 UHF Mobile Repeaters ve Duplexer Hurry From $495 
50-Micot Base/Ropeaters 100-375 Watt Low or VHF Cal 
144SF-S000 UNF Repeater 100 Watt, NEW 402-420 MHz Cat 
44MSR 2000 Base/Paging TX C74GRB Call 
20-Masi I! Qase/Repeaters 60-250 Walt Ail Bands Call 
5-GE Detta/Ranger Base 110 Watt . . Call 
30-GE GX || Base/Repeaters 60 Watt F Call 
20-Miirok Base 100 Watt All Bands . . * R Call 
25-Aerolron Pionser 1000 VHF Repeaters ACSB 


200-Milrok 30-39 Miz 100 Watt 
10-Mitrek 39-50 MHz 110 Watt 4 Ch 


20-Mitrek 30-39 MHz 60 Wan $100 
300-Marok 39-50 MHz 60 Wat 
50-Syntor X 30-50 MHz 100 Watt $295 


100-DeRa 36-42/42-50 MHz 100 Watt 
200EX || 96-42/42-50 MHz 60-100 Watt 
200 Mast (| 30-50 MHz 50-100 Watt 
20-Madiand 70-0568 100 Watt A/M, 36-42 MHz .. $195 


Mobiles 150-175 MHz 


PEEEERE 
8 


10-Syrtor X 9000 110 Wart Fron = $695 
S0-Syedor X 110 Wart 32 Ch From $200 
0-Mieor 45-100 Wait 4 Ch From 
20-Mastr || 60-100 Wan 8 Ch From 

From 

From 

From 


15-Synior K 9000 110 Watt... 
10-Phoonm SX 25 Watt2 Ch... - 
20-Syntor X T34VB 32 Ch 40W - 
20-System 9000 PAC-AT 4KEAZ00GA 
50-Maatr tl 45-100 Watt Repeater Buikders 
30-Mitrek T4444 50 Want 

S-+MVP 25-45 Wat! Repeater Buikier 
50-Micos 45 Watt 12 Ch . 


ER EEES 


10-SmartNet Spectre 35 Watt 


50-Maxteme BOOT 15-35 Wart B-1-B-7 From $150 
10-Privacy & Phones Cal 
30-Syntor X T45VBJ Conventional 35 Watt From $100 


20- Spectra 90087 Cab 
20-EX 1 3S Watt WM Il Pa From $100 
100-Mostars, Micors, Traxars, Malang, TAC, TEC, GE 


3-GE/Panasonic TO 2310 Programmer 
40-Centracom It Control Eq Consoles BIM CEB, Panels, Cabinets Call 
2-Centracom | Consoles & Lots of Parts Cal 
20-GE Voter Receiver 4 Voter Panes = 
500-MOT & GE Tone & DC Remotes AS Types 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS & BIDS: $00-423-3858 FAX: 501-676-2475 
© for Expanded List, updated weekly, book for us on the Internet. 
Address: HTTP: //www.barnetielec.com 

Info: 501-676-5506 


fesiend VISA & IAC Accepted, MO COD’s 
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cr-68 GP-300 


GP-88 


SPECIAL PRICES and in STOCK! 
VHF 136-174 MHz 
UHF 430-470 MHz 
20ch or 16ch 
DTMF Keypad (CP-50/GP-68) 
Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
2 or 5W Power level 
All (CP-50/GP-68) radios include: 
3 hour rapid charger 
1200mAnh battery 


E-mail: info@nsiradio.com 


NSI Communications 
(7 Tel: (253) 946-2426 
rs Fax: (253) 946-8311 


some items export only 


Equipment For Sale 


: 
INVENTIVE 


Engineering. 


VOYAGER™ Aluminum Base Station Antennas: : 

Feature modern resins as insulators, a corrosion resistant space-age, J 

gold anodized finish on the aluminum, a patented weather resistant internal 
matching network, and a chrome-plated brass "N” connector. > 


Invader™ Low-Visibility Base Antennas 
3dB collinear antennas designed for small coverage area applications in 
urban sites. Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR. 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 
diversity” element reduces annoying drop-outs and dead spots found 
with standard antennas. 


GENESIS Wide-Band™ Mobile Antennas. 

Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 
useful operating bandwidth. “No coil design” allows for quick 

“out of the box’ installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular, SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice...Antenex. 


2000-205 Bloomingdale Road ™ Glendale Heights, IL 60138 


In the USA - Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-9009 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (105) on Fast Fact Card 


Don’t delay! 


Get your ad in the next available 


issue! Call Dawn Rhoden TODAY 
for details: 800-347-9375 
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| 


‘AIR COMM 


TWO-WAY RADIO SALES 


L_ TWO-WAY RADIO SALES 


84 


WHY PAY MORE 


L 0.8.) RADIOS (1995/96): 

MOT GP300 VHF SW 2F (P93YPC20A21 WiACCY 
MOT GP9OD VHF SW PF 
WOT GP3G0 VHF SW 16 
MOT GPIO0 


MOT SP50 COMPACT VHF 1W 2F (PaSYOS2DA2) 
MOT SP5G UHF dW GF (P94¥OT2OB2} ... 

MOT HT2000 WHF SW 4BF (HOIKDO9AAS) ... 
MOT HT1GOO VIF SW 2f [HOIKOCIAAT} 
MDT MTX-8000 3% 
MOT MTX-8000 
MOT VISAR BO 
MOT SPECTRA 800MHZ 35W 85 (D3SKGASJB5) 
MOT MAXTRAC SOOMH2 15\% 85 (DSSMOASGBS) 
Moy 
MOT S$50 VHF 25W 2F (Ma4DGC20A2) 


 TANKD 83 (HO1UCC6D83) 


MOT M410 LHF 25W 17 NB (M34xYCO0FS) 
MOT M120 VHE 40W 2F NB (M43GMCOOKZ) 
EFJ 8565: TR 2.5W DISPLAY PORT 

ER) 6565-502 LTR 1.0W DISPLAY PORT . 

EFJ 9653 
EFS 4615 35W LTR MOB m 
EFJ 8605/6150/8780 75W LfA MGB 


RECONDITIONED UNITS; 
MOT GP9O00 VHF SW 2F WIBATT & CHAAGER 
MOT GP300 VHF SW SF WIBATT & CHARGER 


MOT SP50 STD VHF SW 2F WyYBATT & CHARGER 
MOT P110 VHF QW 2F WO BATT. 
MOT GP350 VHF Si 16F W'0 BATT 


MOT P100 VF SW BF WO BATT & CHARGER 

MOT Mi00 VHF 40W 2F WACCY 

MOT M120 VHF 45W 2F WACCY . 

MOT GP350 UHF AW 15F WO BATT 

MOT GP3GD UHF 4W 2F WO BATT, WCKARGER 

VISAR UHF 4 15® WO BATT & CHARGER 

VISAR UHF 4\V 15F W/OTMF ENC. WO BATT & 
NOTE: 2-UNIT RAPIO CHARGER 

MOF P1350 UHF 4W 2F Wi0 CHARGER 

MOT P1410 UHF 4W BF WO CHARGER 

MOT P1s0 UHF tW 2F WO CHARGER 

MOT HT1D00 UHF 4W 27 WiBATT & CHARGER 

MOT SP50 UHF 4W¥ 10F W/BATT & CHARGER 

MOT P200 UHF 4 2F W/O BATT & CHARGER 

MOT P200 VHF av wid BATT & CHARGER 

MOT P200 UHF 2 2F ¥ 

MOT P200 VHF 2 6F 


ATT & CHARGER 


MOT P50 UHF 2iv PL (1/R 46 5) WiBATT & 
MOT PIO UHF IW CrSO (462.575 OR 464.500) W'3: 
MOT GM300 UME 40W aF WeACCY 


MOT $450 we au oF Wi ees 


AT! 


Air Comm Furnishes Quality—Price—Selection—Satisfaction 


B (POSYPCODA2) WHACCY 

IB (PYBYPCUOL2) WHACCY ..... 
JHF AW! 2F WB (PS4YPCODAZ) WACCY 

YGF NB (PAIOLCGOB2) WACCY 


4 TRNKD 85 (HOTUCFBDBS) 


OMHZ TANKE 61 (HOSUCDECB1) ... 


MAXTRAG S00MHZ 35W 85 (DISMWASGRS) 


MOT 420 URF 10We ZF (MOABMC2ZDAR) eee 


VIKING 25W LTR MOB WALPHA DISPLAY ............. CAL 
MAXON TP4450 LTR POAT WAKPID CHARGER 

BERDIX-KING LPX2101 LTR PORT AAD:G ONLY .. 

MOT SP69 COMPACT VHF 1W 2F WBATT & CHARGER. 


MOT P100 VHF SW 2F WO BATT & CHARGER 


WCHASGER 


ATT & CHARGER... 
MGT P100/HTS0 URF 47 2F W/O BATT & CHARGER 


ATT & CHARGER 


ACCESSORIES: WRADID PURCH 


MOTOROLA || IT’S NEW! 


“MARATRAC” 


WaCty 
Reconditioned 


150 MHz 
100 watt 


(A2) 16F 
$450 


) 


MOTOROLA 
“HT600” 


or 
“P200” 
146-—162MHz 
or 


438—470MHz 
2 watt or 5/4 watt 


2F—$175/$260 
6F—$200/$285 
w/o charger or battery 


Reconditioned 


It’s for all dealers who 
need a low cost, 
low maintenance, 

portable radio. 


CKARGEA 


It's frequency flexible: 
You have a choice of 
one of 14 VHF or 
14 UHF channels. 
It’s priced right. 


CHARGER 


CALL 


MOT KT1000 
Mot #7100 
MOT R100) 
MOT 147100 
MOT HT1000 REMDTE SPEAKER 

MOT SP300/P119 SERIES 1-HR C 


1-H® CHARGER 


NIT AC PS ONLY 


10-48 6 CHARGER .... 
00; 72 00 COMPACT “CHARGER 

‘P200 6-LNIT AAPID CHARGER 

O0 AEMOTE SPEAKEA MIC 

OO CARRY CASE wiSwiVEL 

3 BELT CLIF 

RGER ..... 

T90 COMPAC 1 CHARGER 

AR 2-UNIT RAPID CHARGER 


MOT + 
MOT HT6 
MOT HT6 
MOT HT6ODP2 
MOT P100/% 
MOT 219) 
MOT \ 


WWOT MX SERIES Et, SPEAKES MIC 
MOT SP10-P5G/P10 1 RGER 
MOT 5°10°P56-F19 10-HR CHARGER 


‘“MAXIMIZE YOUR 


BUY FROM 


Mobile Radio Technology 


SPEAKER MIC 2 


“t= | MOTOROLA || isn TS40 
55 Reconditioned 

35 “D4 00” from MOTOROLA 
5 150-162MHz or VHF: 1 watt 

30 450—470MHz UHF: 2 watt 

ce 5/4 watt (TCS optional) 

- _iWEW) 2 2-—$1 60 

a s 6F—$185 See us at 

MOT Si G-UNIT BATTERY ANALYZER (HLNID01) eg ue w/o charger IWCE booth #716 
UOT SABER REMOTE SPEMCER ING IE 6 or battery for price/option details— 
2 “Ss | 1-unit rapid charger: $30 or call/fax us! 


CALL FOR OTHER RADIOS & ACCESSORIES! 


CALL FOR LOWEST PRICES 
WE STOCK “PL”, PAGING REEDS AND CHANNEL ELEMENTS 
Phone: (602) 275-4505 © Fax: (602) 275-4555 
4614 East McDowell Road ¢ Phoenix, AZ 85008 


SAVE THIS AD----=— 


1 i eee ee ee 
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PROFIT” 


May 1998 


Classifieds 


Equipment For Sale 


The Motorola" Radio It PrOpENS: 


HT50 ond the aaa P100 Models. 


HT600, MT800, MT1000, P200, P500, MTX800, MTX810. MTXB820, MTX900. ‘(connection on top of rao). 


(RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10. SMSO. ....0.c.c0coccocos.o 


4 
2 
3 MARATRAC, (MAXTRAC - 50. 100, 300. 820, 840, M860), M1225, . 
4 


STX, STX Gemini, STX 821 trunked portables. ... 


ue SABER and System SABER. 0.......ccccceeo 
. SPECTRA Low and Medium Power Units. .. 


.» SPECTRA 100 Watt and High Power Units. . 


SYNTOR 9000 and 9000E Radio Line, 
Radius P 50 Plus. 
R100 Repeater. ...... 

. MCX1000, 

.. Cloning Cable for the Motorola” HT600/M 
GP300. GP350, and Pt 10 Models. . 


T1000 


HT1000, MT2000, MTX 838. MTX 8000. MTX 9000 (connection on site of radio) and JEDI Series. ¥ 
.. Visar Unit 
; Cloning Cable for the Motorola” JEDI Senes. .............. 
ASTRO SABER and SABER SI. ........... eaves 


.. SP5O, P1225. 


No substitutions of swap-a. 


ach 
BO Ore ere se Must relerence this ad ja fecelve sule proves. Sale ends May 15, 1998. 


AEST 


(800) 959-2899 
Fax: (760) 631-1163 
e-mail: 
info@kleinelectronics.com 
Web: 

www.kleinelectronics.com 


1-800-752-3571 | 


2-Way Radio Dealers: Call our huge warehouse now for 
current wholesale prices. We are in business to 
increase your business! 


Batteries for Motorola 
GP300 Radios! 
Metal Hydride NiMH Battery 
with Panasonic cells! 
On Sale Now!! 


MOTOROLA 
GP300 

Qway Radios! 
Brand new 

with Warranty! 


2-Piece 
ny 
» Surveillance 
Microphone Kits 


FOR SALE 
MOTOROLA R-2038/D/HS 
SYSTEM ANALYZER 


FREQ. RANGE 1MHz TO 1GHz, 
SPECTRUM ANALYZER, DUPLEX 
GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 
ASKING PRICE $5900 EA. 
11 UNITS AVAILABLE 


RF IMAGING & COMMUNICATIONS 
510-229-2034 FAX: 510-229-2035 
http://www.best.com/-rfimage 
e-mail: rfimage@best.com 


SERVICE MONITORS (2 ea.) 


IFR 1000A......52500 
$3500 


IFR 1000S 
John @ 504-769-5754 


Circle (108) on Fast Fact Card 


Check out our Web specials! 
www.radiocomm.com 


£ R = «We have a Flat Rate Repair service. 
“a ce = *We do Installations of MX-COM boards, 
7) °° *Wholesale Prices to Dealers Only 
% W & *We carry a wide selection of both radios and 
% M gi accessories for your convenience. Shop at 


just one place rather than ten for all your 
communications needs, 


4 We Nationally Distribute 
® Uniden Land Mobile 
and MX-COM 


800-726-9015 © 612-884-8352 
fax: 612-884-8356 
sales@radiocomm.com 


email 


Circle (109) on Fast Fact Card 


SELLING TRANSMITTERS 
GL-T-8500 900mhz with C-2000 control 
Motorola 900mhz and VHF PURCs 
Channel Banks 
72mhz receivers 
72 and 900 mhz link transmitters 
QT-250 VHFs 
H-MC&E * 770-242-8979 * Pat Fooks 


Microwave Equipment for Sale 
6 Ghz NEC Analog 
Late Model Solid State 


Complete Systems 


Please call Vasu Communications 
440-934-5268 © 440-934-4679 Fax 
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Classifieds 


With FLEX”™ 


and POCSAG 


Pager Testing 
You Can 
Depend On 


¢ Proven reliability 


¢ Superior technical 


support 


¢ Unmatched 
performance 


For a complete solution, call your 
local HP field representative or 
1-800-452-4844, ext. 5720 


HEWLETT” 
PACKARD 


| 


Circle (110) on Fast Fact Card 


* EQUIPMENT SPECIALS/EXCELLENT COND. COMPLETE * 


GE MARC-V REPEATERS 800 MHZ, INC. 1DB8508 DB MULTI-COUPLER, 1 DB4483 DB CUBE 
COMBINEA IN 2 CABINETS COMBO 4 MASTER II-SIVZYY1000 100W as 


JOHNSON LTA REPEATERS LTR800 IN 1 CABINET 60 WATT 


GE HEAR 2 TX ARCY COMBO 11 76TBUE5A 
JOHNSON LTA 8600 MODILE, NEW COMPLETE 


JOHNSON LTA 8700 MOBILE USED, VERY GOOD CONDITION 
JOHNSON LTA 8601 USED MOBILE COMPLETE VERY GOOD 


JOHNSON XRHLBI LTH PORTABLE NEW COMPLETE 
MAXON TP4500 LTA WiKEY PAO OISPLAY 

BOGNER 8CR10-4 VERY GOOD CONDITION 800 MHZ 
O8 DBS185H OUPLEXEAR VERY GOOD CONDITION 


$10.500,00 
$5,500 00 

.. $65.00 

- $250.00 
$150.00 

.. $1590.00 
. $250 00 
$200 00 
$400 00 
$375 00 


AUTHORIZED FACTORY SERVICE: MAXON * JOHNSON * ERICSSON/GE * KENWOOD 


MOST REPAIRS RETURN UPS IN 48 HOUR $45+ PARTS * VISA/MASTERCARD/DISCOVER/AMERICAN EXPRESS 


MITCHEL CORP. * 5124 S, ML KING BLVD. « LANSING, Mi 48911 « (SMITTY) 800/322-5124 


Used 2 Way Radio 


MOTOROLA @ GE @ EF JOHNSON etc. 
PORTABLES | PAGERS / MOBILES / BASES | REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


(708) 681-0300 
* Buy @ Sell e Trade 


Viait our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthiink.net 


MDM Radio Ltd. 


1629.N. 31st Ave. Melrose Park, Il. 60160 
Tel. {708} 681-0300 Fax (708) 681-9800 


Mobile Radio Technology May 


1998 


Quin 


For advertising 
information, call 
1-800-347-9375 


D34XCVOOFSAA 


(909) 873-1319 


FOR SALE 
25 Motorola UHF Maxtrac 
As a lot or $150 each 


12 Uniden SMS 300 LOR phone 

04 Uniden SMS 316 14K phone cies... 
04 Uniden SMS 316 1.0K phone gusedt,,, 
3 Uniden SMS 300 11K phone 

12 Bendix King S00 Mid? Ihanclhe de 

OS Kenwood PR 270 baulield cies » 
TEST EQUIPMENT: 


1-800-264-8778 « 


8am to Spm Mountain Time 


EQUIPMENT FOR SALE 


wc RANOLOKD 


§2 250,110 


OL TFR SOUA S3500000 
OL TFR 1200S SSS00 1K) 
Ot TFR Com 120A STOUK) MD 
O38 Telewase 344 Wattnctes “ S225 1K) 
Vb Burd 4304 A Wattimeter 9 ee , $225.0K) 
HL Wasetec 30K) Test Bander oo cece SATS 


MONTEL TELECOMMUNICATIONS ENC. 
Fax 520-348-9756 


O2 MOT P-10K) 11 ies . SEFSUKY 
OL MOT Radius UH boul ineb DUCED 
OL MOT P-200 VUE beh oe SAUULUO 
O6 Johnson 8601 S2UURO 
Of Johnson XR WL N84 tancdhelt SETS 0 
2 Johnson Avenger SI-HL SA tne wt. Sau 
2 Johnson Avenger SEL S34 fused) Ms S2OLHIG 
OL Jobson CX-HL S81 Pollan EER tip phone (new) S450 00 
O2 Standard GX- 30307 mobile S225 1K) 
10 Standard HN SSOP handheld S224 1K) 
04 Uniden SPS 320 handheld ces SUTSAMD 
42 Uniden SPS 330 Juli dua handheld $375.0) 


Classifieds 


Equipment For Sale 


MOTOROLA RADIOS FOR LESS 


WETEC ELECTRONICS *22 


oy 


Radius 


Motorola quality & Wetec pricing — What could be better! 
1-888-GO-WETEC (END USERS ONLY) 


Visit our website at: www.wetec.com 
pep dechetts NOBODY SELLS 
call TODAY! WANTED TO BUY: Used Motorola trunking equipment MORE FOR LESS 


Circle (111) on Fast Fact Card 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web} 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 


SP10/P1 10/GP300/M120/GM300 


Programmers for 


Upgrade Your most common models > 


oa 


: O ul - “a 
Service Shop !!! ICOM - =* 
O Immediate Delivery uniden 


Q Complete with Programming Harness 


O Requires a PC. KENWOOD $99.00 Dils. each 


SP2550/SL500/CPOS 10 
ETC, 


Close-out Pricing! 


The Biggest Warehouse in America 
1630 Paisano Dr. El Paso, Tx. 79901 U.S.A. 


Aunaiicin tele Inches VHF or UHF any Subbands (915) 533-5119 Fax (915) 542-4701 
Ofc: 888.260.7368 Dealer Price $169.00 Dils Ask For Your Free Catalog 
Fax: 310.312.5437 Very High LIGHT TOWERS AT ALOW PRICE gael 

F quality Rugged Galvanized Steel quality 
rears ETOH TL veil 10ft. long X 12” wide tower section 10ff, long X 17” wide tower section 

96/97 CROWN VICTORIA - ALINE (assemble up to 50H. in height) $33.00 Dils. each, (assemble up to 80H. in height) $72.00 Dils, each. 

BRONCOS-BLAZER-CHEROKEE 
Behind the Grille pone oe BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


Circle (112) on Fast Fact Card 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS * REEDS» 


PCI — PEKAAR COMMUNICATION INC. 
$s Specials of the month S$ back, formerly of Gregory Electronics Corp. 
GE DELTA 40w, hi-band mobiles crystal 5 4 Heme ae 
GE Phoenix hi-band mobiles - ay i 
w 


FULL UNTRAPPED SOUND 
FROM BEHIND THE GRILLE 


WIG WAG FLASHERS 
Solid State Driven Relays 
100% Solid State Electronics 
5 Models to choose {rom starting al $29.95 
Quantity discounts available 


TEL: 1-800-414-3245 


NO HOLES Drilled installation uF 


IQe Wraccessuries 
J with botlury 


trol head 
tW40TB M-band dual pnonmty scanyrey cuse wih accessores 
UHF programmable with accessones 


USED RADIOS 
at Low Prices! 


mise of 6 portables 


*BUY «SELL * TRADE ®* 
eJ0VuL>* 115S* ANd 


* MICOR *GE a noe rb eens t fi ! 772.0704 
* MITREK *RCA atalog Available if you can't find it, try us! Call (973 

* PORTABLES * ACCESSORIES *Sqgaa¥* SINSW313* SSIHOSSS00V~- SdiviS* SOHVOd= 
* MOCOM 70 + TONE ELEMENTS 

* MAXAR * CHAYSTAL ELEM 

*RPTRS * BASE STATIONS 


BUY & SELL: 
LTR-SOOMHz & SOOMHZ EF Johnson « Kenwood « Uniden 
MOTOROLA 


UHF * VHF * 800MHz * SOOMHz 
* Mobiles * Portables = Repeaters « Ampliliers * Paging Transmitters 


0-786-2199 


Large Quantities * (940) 433-5452 


Handheld Repeater Controller 


Convert any handheld or 


mobile radio into a simplex or a 
duplex repeater system. a pO vis 24 
Ideal for setting up short-term [Sag 


emergency service repeaters 
at remote locations or disas- www.spectrum-usa.com 
ter sites’. SPECTRUM Phone: 600-566-2788 4 


Fax: 972-562-7957 
Mike Malone 
www.usedtwoway.com 


1-8 
ERLING 203 W. Chestnut Street + McKinney, TX 75069 
N 
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Sutter Buttes 


2-Way, INC. 


See us at IWCE Las Vegas Booth #2435 


921-A N. George Washington Blvd. * Yuba City, CA 95993 USA 
T; 580 674-7532 © F:530674-1941 © http://www.2-way.com ¢ E-mail: sales@2-way.com 


Used Equipment For Sale 


Mobile Radios: 


GE Delta Voice encryption 19A148909P 10..........ccsecseeeene 

GE Ranger TR -163 42-50 mobile (Tech special) 

GE Ranger 166-D 30W radio only. 

GE Mastr !|L\6 GQw 42-50 MC64KFN33A... 

GE Mastr {| VHF SOw 150-174 MC56KAUE6B6A,. Wo acc.. 

GE Delta SX 450-470 40W Radio only... 

Henry 800 mhz amplifier 1.5w in 35w ou! 

Johnson 8700/8710 BOOMHz LTR 

Johnson Challenger 7172 UHF 488-512 MHz w/acc,. 

Johnson 8600 800Mhz...W/acc.. = 

Kenwood TK-TK-701 VHF 50w mobile: remote rhourit 

Maxon SM4150 VHF 40w16F Mobile 

Midland 70-15268 Uhf mobile... 

Midland 70-0375C 42-50 110w remoten mount... 

Midland 70-056C 42-50 110w radio only. 

Motorola GTX M11UGD6CB1AN 800MHz mobile w/ace 
Motorola Maxtrac 100 800Conv D35MJA73A5CK 2F 15W 
Motorola Radius 800MHz conv...D35LRA77A5AK 

Motorola Maxar 50 UHF D34JAA6300AK w/o acc..., 

Motorola Syntor X 110w 42-50 T7 1VBJDO4AK w/acc....... 
Motorola Syntor X 8O0MHz Trunked T45XAJ5G 11 AK (radio onty).. 
Motorola Syntor X 110W VHF w/o acc T83VB57J04.. 

Motorola Syntor XX 8O0Cony T45VBJ7000AK No/acc.. wii 
Motorola Traxar 800 trunked mobiles (O35TDAS600DK} w/o ace 10+$39 eac! 
Motorola Mostar 800 trunked multi-syster/Single Sym.104+$49each 
Motorola Maxar 80 UHF mobile w/PL 

Motorola Micor 42-50 135w pi dual RX X71ATA4413AA w/o ace 
Motorola Micor 30W PL T44RTA3100BA W\O ACC 

Motorola Mitrek T51JJA4SO00BK w/o acc 

Motorola Mitrek T8 1 JJA2SO00bk 110W.. 


Motorola MCX-100 MBT43CUA7D00KA VHF 30w Remote Mount.. Ea. $99 
Motorola Muttrac 15w D3SMQA5GB1/B5.. re 5 4 
Motorola Muttrac 35w D45MQAS5GB5... 

Motorola Muttrac 15w OSSMWASGB6/B7, 

Motorola Muttrac 35w D45MWA5SGB6/B7. 

Uniden SMS 935TS 900MHz LTR. 

Uniden SMS 930TS S00MHz LTR/SMS825 

Uniden FMS 810TS 800 MHz mobile w/o acc 

Uniden FMH3500 36F 25w Moblie. 


Portable Radios: 


Kenwood TK-360 4f4w UHF portablie.......... 
Kenwood TK-270 32f Sw UHF portable... 
Kenwood TK-330 4w 20f UHF portable... 
Kenwood TK-310 4w 10f UHF portable w/DTMF 
King LPH2101b 800mhz LTR portable 


Motorola MTX-800,1SYS.,.H25JGB51 70BN 

Motorola MTX-800..2Sys....H25JBF51B1AN, 

Motorola MTX-800 Classic..H25JBF51B4BN... ai 
Motorola STX 8OOMHz W\ key pad.. _H3SJNBS1 70GN.. 
Motorola STX 800MHz W\ 3 button displayH35JNC5170CN. 
Motorola MT 500 4w 8f 450-470. 

Motorola HT-600 VHF Sw 6fH33SVU7 160BN w/new battery. 
Motorola P-100 VHF Sw 21 asp 
Motorola Visar 800 mhz HOSUCE6CBIAN.,. 

GE TPX 8403 800 MHz G-Mark V portable. .w/ rapid charges. 
GE MPI UHF 2w 2f{PSCRRSSBEN... 

GE MPA Paucdx 4W UHF W/ Rapid Charger NoBattery.. 
Uniden SPS-920TS 900 MHz LTR portable w/o charger 
Uniden FPH2101B VHF Sw 10f portable. 


Base/Repeater: 


13 Avantek Digital 2GHz microwave w/ mux 4 Complete Hops 2w/ Hot Stanby..,...Make Offer 
Circle (113) on Fast Fact Card 


CelWave 505980 4CH 851-960 TX Combiner 

CelWave PD620Super Station Master 165-174Mhz 

OB Products VHF 4 Cavity Duplexer 084058-B (NEW) NOS 

GE Mastr | 100w 42-50 base DC 

GE Master || 72 MHz Repeater SCS4UAU44A, 

GE Master Il WHF 40W Repeater SC75YAS88B. 

Maxon QPA-700 7.5V battery pack (new) dealer cost $22 anives -$12 
Maxon CA-5506 UHF 6” portable antenna MX style connector (NEW)......$4 
Maxon CA-1410 wall charger (new) 

Motorola Micor C64RCB3105AT 470 - 490 MHz repeater... 

Motorola Micor C73RX83106BT 110W VHF Repeater DVP PL... 
Motorola MSR 2000 VHF 30W base. 

Motorola Micor C71RCB310SDT 42-50 100w repeater... 

Motorola Micor 100w 42-50 DC base (unified chasis)... me 
Motorola Micor Base..800MHz Conventional. (L35RTB6100AM) 
Motorola Syntor XX 800 Trunked Base Station 

Motorola MSR-2000 470-490 repeater C74GSB3106AT.. 5 
Motorola Micor 75w continuos duty base w/dual x C64RCB3146A. 
Motorola T1903 A Local Remote... 

Motorola T-1380AE Tone Pires <sec 

Motorola T-1605 Tane Remote W / Desk mic (NE 

Motorola T-1617 2f\ 4f Consoles 

Motorola VHF 4 Cavity Duplexer .., 

Motorola M.A.T.|, telephone interconnect L1 

Sinclair Q-502D 900 mhz duplexer......ccesccees 

TX\ RX Systerns 806-960 Band pass filter ae 
Zeton Mode! 4015/4016 4 postion console W/C@D. 00.0.0... esceeeeeeeeee 


New In Box! 
25 Available 


| C73RXB31068T 


Motorola Micor 110 watt w/ DVP 


VHF Repeater w/Duplexer 


$3 500 each 


Wanted: All Motorola PC programable Mcbiles, Portables & Base Stations, Fax your list today for quote. 


Classifieds 


Equipment For Sale 
B All CCl —_ 
Labels 


WHITE, ORANGE, GREEN AND RED * service parts at discount prices Wholesale Dealer 
BUTTONS AVAILABLE INTERNATIONAL SALES Call for Our Low Prices 


$1 = 50 ea coo PER Cooper-General Corporation 
CCIl PROGRAMING AVAILABLE slg ag yl gga 
ORDERS SHIPPED IN 14 DAYS | GENERAL | Phone: 305-223-6399 (36) 


Fax: 305-559-6624 
NORTHEASTERN 


Communications, inc. Circle (114) on Fast Fact Card 
Waterbury, CT (203) 575-9008 * PAGERS * PAGERS » PAGERS « PAGERS: PAGERS « PAGERS » 


MPAMANUS wy 900MHz 
OMMUNICATIONS Mena CECE 


AVAILABLE 


ERICSSON 2 


Mobile Communications 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 - $35.00 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


¢ Refurbished Pagers 

* Factory-trained techs 

* New Motorola & NEC Pagers 
* Parts, accessories & 


We Buy Pagers | ia 
“ONE CALL GETS IT ALL” eXpress Xtra" 


© Synthesized 
400 North Fifth Street 
Blytheville. Arkansas 72315 
Phone: (870) 763-6250 ¢ Fax: (870) 763-6533 MOTOROLA 
E-Mail: memanus @arkansas.net Authorized Paging Distributor 
Web Site: www,memanuscomin.com 


* PAGERS * PAGERS ¢ PAGERS * PAGERS» PAGERS « PAGERS + 
Circle (115) on Fast Fact Card 


EQUIPMENT FOR SALE 


MOT MARATRAC 100 42-50 me mobito wiclamn head access 
MOT HT600 VRF portibte, 2 frag. Sw 
MOT MICOR 42-50 me t0Ow mobiles wiaccessone: 
MOT MICOR UHF 1C6Ow mobiles wii p 
MOT T1600 remotes 
MOT MITREX low bared mobilos, 30-40 me, 6Ow ywpnvale ling & 
Cloan with accessones 
508 
10 of more 
1OT RADIUS low band mobila. GOw Bch, 42-50 mc 
MOT MSR2U00 1004 UHF hase. 4 leq scan 
MOT (3} Expo UMF poriablas 
MOT RADIUS VHF 45 16ch scan mobiles 
MOT MAXAR BO low Land mobito, 42-50 me, Gow $ 
MOT SYNTOR X VHF 110w mobiley wih uecassarlas $104 va, 
GE PHOENIX SX UHF mobiles, broad new, in box 
GE PHOENIX SX VHF mobilos 
GE DELTA ‘ow band mobile 100w, 30-36, wine: 
GE PLS UHF 16 freq. portables, brand new in Gomes 
GE MASTR It 300w nase 42-60 me. Lato moxie rrné conn, cor 
GE MASTR lf 42-50 mc mobslos waccessones, 100w 
GE DELTA monies 1000, 42-80 mc. aiaccessones 
GE MLS tow band mobiles. 42-60 mc 
GE New Ranger 100w UHF drawer ui 
GE MASTR It 100u low band mobiles, 42-50 mc, mint mnqing 


OQBVMOPVsHIVMOrPV>. HIAMOYV 
AMUMOPUVHIMOrPdTs HIMOYrd 


FS a W-\-+-) SERVICE: you deserve it, you'll get it. Yaawronteneian: 


= Sharp — Quantity Pricing Available on: Distributor for: 
COMMUNICATION * Mobiles TELEWAVE 


Distribution Center * Portables Site Management 
* Conventional | RFI 


Authorized Distributor * Wunked Connectors & Cables 
* Accessories 


Mobile Communications SAMLEX 
a as radio sales to Power Supplies 
dealers only 


a. Mlb am <= WHELEN 
paige 8 Yin FERIA. sre vosom ine tet coun S078 Waa 
WHOLESALE PRICING: 1-800-548-2484 [p=] 


Circle (116) on Fast Fact Card 


full famory specs. W'DG, ANd AccHNsOriNE 
GE MASTR tl 100w continuous duty arnphilier, 42-50 
GE MASTR II 44 inch cabinets 
GE MASTR II 30 amp power supplios 
GE MASTR II 110% mobiles w. part Oxcitors NO Accesorios S167 wy 
ion ol maniyn VHF ¢ eT 


GE Execute i 30-36 me wi 

GE Execute tl 1000, 8 treg. 

GE MASTR PRO t00w mobdes 
2-5 


wia m4 
CG, Cty B whats A ams $700 tor all 
Ne with Battery A charger 7 


ICOM equipment bought, sold «Oo 
repaired. New low cost mobiles & COM 
portables now in. Dealers welcome. 

VISA/MC/AMEX, COM 


BUY & SELL | ‘ 
QUALITY USED EQUIPMENT 
Motorola + Uniden « Kenwood « Johnson 

VHF « UHF + 800MHz + 900MHz 


Pre-Paid Orders Only 


ie Cone Cones, a CS SWS Security COM Mobile » Portables « Repeaters 
N.H. COMMUNICATIONS CO. AY 
(410) 879-4035 COM 
P.O. Box 5342 pais Stas a ti 
www.swssec.com or PLANO COMMUNICATIONS INC. 


Manchester, NH 03108-5342 
Tel: 603-668-3004 


Circle (117) on Fast Fact Card 


ICOM 


Sales @swssec.com 


1-888-906-9006 
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Classifieds 


Equipment For Sale 


USED ERICSSON /GE RADIOS 


Satisfaction Guaranteed 


800 MHz 


% S thes 
* TMX-861 * TMX-8630 fie fie 
1 GE PHOENK Sx. 16 
2 STANDARD HXx100U z 
1 Gl OU 2t. PL DESK CHARGER $125 
* TMX-8825 * TMX- 3] 6 TH-7008 PORTABLE SYNTH SCAN PRION Sees 
2 GE BEPY SW. 1F CG. RAPID 3 CHARGER. 6S 


& UNIDEN APUAZK av. 2F wm soo 
Oo aW PL. RAPID CHARGER 3100 
‘ PL DESK CHARGER $125 


* CMX-8630 * MDS ‘ea 
1 MOTOROLA WAXAR BASE, 17 PL $125 

* 1 GE CENTURY Ii 20We, 1F CG $125 
or a es 3 JOHNSON CHALLENGER F171 2h SYNTH $180 


1 GE CENTURY It CONTROL STATION SW 1F CG. PS $149 

ee OOVX3 £2 __ EEO~O~OoOoOo~—_—_—_" 3 UNIDEN FMUZ50K 25 MF SYNTH sie 
: TRUNKED; 

MPD 1 MOTOROLA PRIVACY PLUS DUPLEX WHANDSET PISCPASGISArH $1245 

(@) | ce ud r 1 MOTOROLA MAXTRAC SODMHZ MOBILE WACC $14 

3 UNIDEN SMS 93575 SODMHZ MOBILE WACC Pa 


Delta (110w) 39, 150, 450 MHz eae ss cet it we 
Call Rich at (914) 471-5520 


Wve AMPS, SY IN 1SW OUT Bi 


bi STANDARD GND? ait M0) DATTESIES 
‘COSSON HXIMPZ Mot it rene TERNAL 1 PRIN TEN (HAM) $2 ‘a 
$M 


MAOH © MICH SH 
Jutawalia, Mercy i vihors $4 ouch & ugh 
‘ace manuals lor 1 Motorola, Standard $5 cach and ap 


THE COMMUNICATIONS COMPANY 


Circle (118) on Fast Fact Card (716) 427-0630 
All ppces PLUS SHIPPING, COO Cash Only, $25 min, arder 


AM-FM SERVICE MONITORS PROGRAMMING CABLES 
Bought & Sold FOR MOTOROLA PRODUCTS 


IFR, Motorola, Wavetek,Marconi, Triplet, HP HT1000, MT2000—$70 
GP300, P110—$50 » VISAR—$110 
TEST-TRONICS HT600-$48 » MOBILES—3$25 * SABER—S55 
Full Calibration & Repair HT50—$50 = STX—$35 « SPECTRA—$35 
RedeGnable Faiee PROGRAMMING INTERFACE—$95 


A division of Communications Signaling Inc ROADRUNNER COMMUNICATIONS 
800-423-2565 PO Box 654 * South River, NJ 08882 


Phone: 732-254-3232 
In CA: 805-251-2244 Fax: 805-252-3100 Fax: 732-257-4622 


MKT C. lassifieds work! 


BUSINESS RADIOS 


* BUY - SELL » 
For the Best Buy in 2-Way Radios! LEE WRIGHT 


800-362-6124 pager 


MOTOROLA Two-Way Radios 770-461-1827 office 
GP300 * HT1000 * CP50 * GP68 * GM300 770-461-8207 fax 


44 Specters 800 MHz 35 watt, mod #C:7s $600 Ge 


Accessories: Remote Speaker Mic, Batteries, Etc. 60 STX 821 Full key-pad ke new $500 eu 


18 Maxtrac 600 #8- and B.7s $200 ca 

. 15 MTX 810s wih ‘a2 $250 ea 

KENWOOD Two-Way Radios "a MTX B000 B-3¢ \exceet conatony oe 

TK270 * TK370 * TK760 * TK250 * TK720 60 et nc foe oa 

55 MTX (#NMN61458) mew shoulder mrecs $48 eo 

90 4 0-HT- . TN7143CR), now botlores 5 oi 

To place an order, AM! phone: 800-410-3669 + Fax: 817-568-8023 Bo. MPR GOODE: 1000 LEHOMNGIGIAT ow: picuer wack’ .. SANs 
¥ ' ‘ " 5 50 1X BOOD-HT-1000 (aNTN? 2444), mow swivel holsters $38 ou 

Delivery within 8 working days. Si Habla Espanol! gy ele phenacetin po 


STATION IDENTIFIERS 


U Morse code and Voice ID 

(9 3 monitors and 3 timers 

‘4 Several models available 
Special prices for a limited time 


RACOM 20722-8664 


216-351-1755 


Nationwide Radio 


Wholesale, Inc. 
MOTOROLA PORTABLES BELOW DEALER COST 


(630) 752-0059 


2 CES 5400 Interconnect $595 ea 
1 IDA 40-67 Interconnect NEW $595 oa 
1 Zalron DAPT 1000 $295 ea 


CRYSTALS 


7 day delivery/$6.00 
888-678-9825 ph. 
915-633-6209 fax 


CUEMEKS ELECTRONICS 


USED EQUIP 


FOR SALE 
800 Mhz LTR Johnson Mobiles 
610-693-6556 


2 GE Phoenix VHF $50 oa 
4 Jonnsan VHF $100/$195 a 


2 Motorola Mitrex VHF $75 oa 
1 Mocom 70 with accessories VFIF $50 aa 
6 Motorola GP200 UHF 8ch $300 ea 
6 Motorola Visar UHF $450 ea 
All equipment in good working order 
Ph: (907) 789-0008 + (907) 789-9749 Fax 


for sale 
Www.mosscom.com 
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Classifieds 


Equipment For Sale 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR oe 
MASTR II! Station Modules .0.........ceesses 
BIRD 150w Load Model 6135. new . 
PD 636-6 VHF Duplexers oo... rssesesseres 
TQ3380 |PE/OPE 200 Program ‘kit 
Factory net $4000 new on sale 
$825 Systems Control head .. 
27-1500 Alexander analyzer, new. 
MLSL160 30-42 wiacc., new... 
MLSL261 42-50 8ch w/acc ey 
MTL UHF 4w Portable w/charger 
MPA VHF 5w Portable w/charger 
MPI UHF 4w tech. special 2 
MPI 8-unit multicharger, checked 
RANGR 450-470 less acc. 100w 
Delta-SX VHF 110w less acc, 
Delta-S VHF 110w less acc 
Delta-S 42-50 less acc. 110w ..., 
Delta-S 42-50 less ace. 60W wi 
MVS Control panel 16ch sean ....... 
MLS-I Control panel 8ch sean , 
MLS-1 ALON ao 16ch no sean ........ 
MPA/MPD/PCS Speaker mic. ............... 
MRK aker Mic. ....... 
MASTR Il C-500 Sch w/scan, used .. 
MASTR Il 150-174 110w no/ace. 
$-990 128ch head wiwarranty ......... 
CH6SA1 MPA 6 slot charger, new ...........-. 
MPS/MPR/MPX/MPI/MPD Chargers .. 


NEW LONDON TECHNOLOGY 

231 Old Timberlake Road « Forest, VA 24551 

Tel: 804-525-0068 © Fax: 804-525-0078 
www.newlondontech.com 


« CALL 


Keynote Advisor 
Minitor! and More 
{> Flat Rate Prices - No hidden Charges 


{> One Price Includes Parts and Labor 
{> 90 Day Warranty 


*Minitor I & I] tone reeds $25 each 


$55 installed, or do it yourself kit $45 
*Minitor II freq conversions (board swaps) 


24 ~~ 48 hour service babdadaenia 


the Distance. 


*Minitor [I Scan Adaptor (scan 2 channels) 


Pager Repair [Reconditioned Pagers 


$75 
$95 
$40 
$30 


Keynote 2-tone 
Minitor II 
Advisor 

Bravo Express 
and Others 


Extended warranties available 


Paging and Wireless 
Service Center 


800-822-2180 


Fax: sels 683-0059 


WILAN, Inc. is a pioneer in the field of spread spectrum 


Motorola, Uniden, E.F Johnson, Kenwood 
Two -Way Radios and Systems 
is an authorized WiLAN distributor, 
DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


Dallas 
800-442-3811 


Allanta Chicago 
800-741-3811 800-435-9313 


Wireless... Remote... Control... Anything... 


products. 


Wenow have Flex 


the wireless application, 
capabilities in all of our 
303-337-4811 


solid ground. You have 
we have the solutions. 


Technically, we are on 


fix 303-337-3084 
http//www.pagetap.com 


PageTap, Inc. 


tele. 


CONTROL SOURCE. 


CALL ue ginsr 


TEST EQUIPMENT - BUY & SELL!! 


at AIR C HFA Y00 Uninly $5500 IFA 1160S sa00 

WHY PAY MORE! oe ea 

Moteur 20504 $2000 IFA COM 120A 7800 

Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, Mokusoks ROKIOG «Get $2000 Motorula R2410A tno 


Motouks HOOOTD 


Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 


Spectum Anatyzers 

HPA GSS2BS555SA 18Ghe 
HPWMan 22 Ghe 

Syath 1000 Maz Sig Genersiors 
Fhuhe (OODA $190] 4PBESTA 
APOHUZA Monument Recewer-$17.900, HPB901B Modulation Analyzer 
S420 HPWRKISE Audio Analyzers-5 1652 HP49964 TIMS $1400 Tes OF 150 
Option! TDA $375, Motorola 11514; Paging Enc. (wah fex}-$300, Wvew Satcu 
S007 SMATSAM Cell Analyzers-$250. Tau trot 55304 Digital Transmission Test 


TenaaoP 1 8 Gar 
S450) 4PESSABSSDA 21Ghe 


PLUS 
“PL" and paging reeds/fillers, TCXOS 
Call us last to sell any of the above. 


comm WE PAY CASH 


wireless communications, specializing in high speed 
Internet access, LAN/WAN extension, and remote data 
acquisition and transmission. Hutton Communications, Inc. 


Denver 
800-726-6245 


Circle (120) on Fast Fact Card 


CELLULAR & PAGER SAREE S 


wireless data 
communications 


Contact Hutton for product and 
application information. 


Seattle 
800-426-2964 


Harrisburg 
800-759-3031 


WANTED 


NEW OR USED 
CELLULAR PHONES 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


Peary Amtronix 
Ph: 716-763-9104, 716-661-9964 Fax: 716-763-0371 
Nitp://weew. madbbs.com/amtronix 


800-423-2565 or in CA 805-251-2244 


WWwW.cornistz.com 


May 


1998 
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SION QUARTZ PAGER a 


Classifieds 


MEMORIES 


FA 
after 1 month. 


© RENTA 


* Top Quality * low Cost 
* Overnight Delwery Anywhere 


Moss 


800-822-MOSS 


MOTOROLA 


fh 4 


Don't let it 
happen! 
Make sure 
the memory 


1,000s OF FREQUENCIES #ff 
STOCKED & READY TO SHIP! 


Decades of Crystal Manufacturing ~ Full Quality Control & Aging Process 
All Size Accounts Serviced » Large Quantity Specialists - Contract Pricing Available 


ofyourad | LCDS « aneakins - raSévanmens 
RADIO RENTALS stays with CDs mo 2 iin Up Assistance 


MOTOROLA * NEC * UNIDEN * PANASONIC » EVERON © GIZZMO 
NIXXO ® MAXON © INTEK * SAMSUNG « PAGEROLA * SHINWA 


PAGERS _ BATTERIES 
Stocked: Eveready” & Duracell’ 


& point of purchase items. 


~~) PAGECORP INDUSTRIES 
XN 1-800-957-8700 22.220 
Int'l Calls: 714-721-1621 * Fax: 714-721-1030 © www.pagecorp.com 


Company Checks & Major Credit Cards Welcome! 
Ask for our current Parts and Pricing Handbook! 


*HT1000, GP300, P200 
 Intrinsically Safe 

¢ Full Line of Radio Accessories 
* Mobiles & Repeaters 

e 24-Hour Service 


your target 
audience. 


Mobile Radio 
‘Technology. 


* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


CALL 
800-347-9375 


¢ flea 


RADIO RENTALS (Pe a 
(} pomaguien MIRLESS TEGHMOLOGIS. yi 


mororota Radiuy “E000 


— 


m= 2-way radios for all | @ HT1000, P110, 
your short-term Visar 


needs m Deoler inquiries 
Daily, Weekly, welcome 

Monthly E Call today tor a price 
FM approved, list and brochure 


Intrinsically 800.614.6500 


sole 


UHE VE | champion 


Pag eCo Ine. CRYSTRONICS e | 


* Over 3000 Frequencies In-Stock 


f 

| 

; 

i , 

} » * Competitive Pricing 
j 


* We Buy and Sell New & Used Pagers 
* Basic & Advanced Pager Repair Training 1 
* Complete Line of Pager Service Equipment | 


tel (954)491-9501 + fax (954)491-8834 


Ss 


BS 


800MHz 


| Computer Software 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL * LANTASTIC = UNIX 


~ Circle (122) on Fast Fact Card 


Form 600 Made Painless 0 
* Print your FCC Form 600 on plain paper % 
* Prepares Form 600 for all Radio Services os 
* Convenient menu selection of answers 
* Metric & NAD conversions included 

By express $350 By mail $325 
Brown and Schwaninger 
205-987-1523/205-987-1709 FAX Call tor demo disk 202/223-6041 


Circle (123) on Fast Fact Card Circle (124) on Fast Fact Card 
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We can provide complete solutions 
including software, hardware, and 
training. 


Classifieds 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


S, See details and download demo from our web site! 
Sort WRriGHTl, LLC 
1010 So. Jouer St, Suite 204 
Aurora, CO 80012-3150 USA 
Tec. (303) 344-5486 » Fax: (203) 344-2811 
www.softwright.com 
email: sales@soltwnghtcom 


Circle (125) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire' fess Radio 
communication sites: 

- Intermodulation Interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 


- Site Management Database 
- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


| 


NANAAAN 


Do your SMR Management 
& Billing in ONE take!! 
Let Genesis show you how with 
software solutions for... 
SmartNet * SmartWorks 
SmartZone « LTR 
MPT 1327 
For more information, 
call (903) 561-6673 
or visit our web site at 
www.GenesisWorld. a 


Genesis | 


OOD IF" wecel coleas be aga St. : 


Circle (127) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 
e LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
© No Radial Generation Required - Real Time Propagation Study / Profiles 
e DXF/ BMP File Formats - Interface with AutoCAD, MapInfo 

e Multiple Propagation Models - Longley-Rice, Okumura, Field Strength 

e VHF - UHF/ Microwave Point-to-Point Path Profiles and Link Analysis 
¢ 30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM 


2023 Montane Drive East @ Golden, Colorado 80401-8099 


Call now for reservations in next 
month's issue of MAT. 


© Seamless rasterized topographic maps 
e International enhancements 
e Import of multiple terrain data formats 
¢ Biby-D advanced propagation model 

© Mapinfo file import 

e CDS matrix calculation method 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
2] www.comm-data.com 
Communications Data Services, Inc. 


Circle (126) on Fast Fact Card 


n LN/S6 SMOpUIAA 40) pouBisep uoNBoydde 19-ZE 


Micropath® Corporation 


Tel: (303) 526-5454 @ Fax: (303) 333-4386 


e-mail: microinfo@micropath.com ® www.micropath.com 


THE EARLY BIRD 
GETS THE WORM 


“FEC Licensing| ‘ 


eee Quotes" 


4 
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Classifieds 


Repair Services 


Are your ads on target? 
Make sure you're hitting your 
mark—qualified recipients! 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround + 15% Discount on Service Parts 


GENERAL 


Mobite COMMUNICATIONS 
Communications 

DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT Us . MRT Classifieds 
i 800-356-3200 - www.gencomm.com 800 3 47-937 5 
| SD 5157 Anton Drive * Madison, WI 53719 * 608 271-4848 « Fax 608 274-2080 i 2 


Circle (128) on Fast Fact Card P 
ae Your weak, low capacity, unchargeable, dead... 


$40.00 FLAT RATE MOTOROLA. |$ NI-CAD BATTERIES RESTORED 


a : : ; & t rf ! 
PLUS PARTS & SHIPPING/AIANDLING 0 top performance at 1/3 to 1/10 the cost 
PLECTRON & INSTALERT MONITORS E R | G S S O N OUTSTANDING MULTIPLE TECHNOLOGIES 


NO MOTOROLA SUNFTOK PAGERS. FORTABLE & MOBILE REPAIR ee 


$40.00/K. PLUS PARTS & SHIPPING/MANDLING Allni-cads: handhelds, cellphones, laptops, medical 


* Quick Turn Around + Free Return Shipping 
FAST TURNAROUND, FCC LICENSED TECHNICIAN - Factory Trained & FCC Licensed Techs BATTERY HOSPITAL 
VISA » MASTERCARD = CUD — Volume/dealer discounts 903/874-5543 
CENTURION COMMUNICATIONS, INC. SS 800°567*5636 
892 N. DELSEA DR. PH: (609) 794-8000 RCOM 
VINELAND, NJ 04360 BAX: (609) 794-4989 
beep AW CENTEAUONE SM.CUIM 11420 NW 45th Place - Sunrise, FL 33323 $25.00 FLAT RATE 


Plus Parts & Shipping 
On the following models 


TJ COMMUNICATIONS XLH-250 RH-250 


RADIO REPAIR TWO-WAY We tepoic pital brands a TX Amplilicrs for RH-256 WH-2516 i 
 NEXTEL = M08 up te $123.00 (plus parts & shipping) WH-2510 RFH-252 - 
AIDEN © CONTROL S1AtIONS We also repair Shinwa. Motorola, NEC and GE Pagers UC-102 UC-202 
PARTS & ACCESS and Plectron-Insialert monitors TRH-202 REGENCY/WILSON 
* * Fast Turn Around #* “OTHER M Plus Parts ippi 
718-341-1849 ADVANCED COMMUNICATIONS & y ie no Eg ee een renee 


safc ‘CINC * FAST TURNAROUND 
CALL NOW & SAVE ELECTRONICS INC. 527 S Broadway 3 FACTORY TRAINED 


136 Woodhaven Dave (804) 610-5473 Moore OK 73560 


134-53 160m STREET * QUEENS, NY 11434 Lya-hburs. VA 24502-3757 Faw/Phone: (804) 257-4762 405-799-7356 800-880-7356 * VISA - MASTERCARD - COD 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 

— 4300 Lincoln Ave., Unit 0 

mms Rolling Meadows, IL 60008 ad 
(847) 934-6426 Fax: (847) 934-7195 

* Visit our Website: http://www.tritonelec.com * 


Mobile Radio 
Dawn Rhoden 


1-800-347-9375 
Classified Advertising Manager 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Qua ity Service on Microprocessor-BASED 
Mosites, PortaB_es AND Controt Heaps. 
SURFACE MOUNT REPAIR. Most repairRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30001 770-948-9566 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
Repair and Calibration 3610 Dekalb Technology Pkwy. 
of Communication Suite 110/111 
Service Monitors Atlanta, GA 30340 

Telephone: 770-451-3264 
Fax: 770-458-8785 


www.nselectronics.com 
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Classifieds 


TOWER SPACE 
NOW RENTING 
N.E. OHIO 


Resco Tower 
COMPANY 


FEDERAL GOVERNMENT 
ROOF TOPS AVAILABLE 


Huntsburg 41 30 32/81 00 33 
310' 36" pcs? 


Sites available 
| GA and SC 


| We build to suit. 


FOR ANTENNA SITES 


Contact U.S. GENERAL SERVICES ADMINISTRATION 
1. VI, NH, ME, MA,CT, RI = (617) 565-6727 
2. NY, NJ, PR, U.S, VIRGIN ISLANDS 

(212) 264-6749 


Youngstown* 41 10 39/80 41 01 
350' 36" pcs? 


Youngstownt+ Cortsville area 
3. DE, MD, VA, (Except metro Washington, D.C.}, 200' SSV UHF/VHF 


Call Miles McSweeney (215) 656-5854 


FS 


912-233-9354 


E. Liverpool 40 37 52/80 35 21 
200' SSV UHF/VHF 


= 


(312} 353-3295 
(816) 926-1198 
(817) 978-3746 
(303) 236-1770 
(415) 522-3304 
(206) 931-7718 
11. DC and nearby MD and VA = (202) 260-0692 


Columbianat/Lisbon 
200’ SSV UHF/AVHF 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Beengens 
RRSES 


Contact: 
LIBERTY TOWER GROUP 
330-759-1755 


* under construction 
+ completion est. 8/1/98 


= 


Contact Rick or Charlie Bonifasi . 


ANTENNA SITES, INC. 
800-346-7224 


OR: http://www.GSA,GOV/PBS/ANTENNA.HTM 


MicroNet wc. 


mame Site Management = 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL. 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Keno, 

Fallon and the 1-80 corridor 


888-825-2626 


GREAT BASIN COMMUNICATIONS 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedicated to vdverising antenna sites Jar lease 


NEED SITES? 


The NOS contains theusunds of prime 


Site Acquisition, Development 
and Management 
antenna sites, al) with space for lease 
Jist $25 per year. For information call 
Tel: (742) 402-5964 Fax: (732) 308-4633 


Tower Services 


The FCC has stated that aff sites must be in compliance 
with the new Federal RF Exposure Guidelines... 


HIGHPUINT TOWER TECHNOLOGY INC cro ate ) 
at FN AUENT 


We've made your highest expectations our goal for over 30 years! fre luency and 
electromagnetic SHNSHLING SLANG, UC 
exposure 
evaluations 


-Computer MPE Analysis -Generai OSHA 

-RF Field Surveys Safety Training 
-Safety Plans for ‘Custom In-House 
Companies and Sites Training Programs 
- Public RF Safety - Train-the-Trainer 
Seminars Throughout Programs 

Major Cities in the U.S. 


Argent Consulting Services, Inc. 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax: (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso 


TEL: (847) 823-7713 
CHICAGO TOWER 
LEASING CORP. 
COMMUNICATIONS 


’ TOWER & ANTENNA 
SITES FOR THE 
STAN STANN METROPOLITAN CHICAGO 


AREA P.O. Box 31160 
CHICAGO, IL 60631 


CHALLENGE US 


ON TIME? 


EWELIE PUT YOU ON SITE. 


gZ Turn-Key Solutions 
@ Specialized Assignments 
@ Owners/Operators 


=} If you need Florida or Metro New York . You tc in our backyard’ & 


Phone (813) 854-1518 Fax (813) 855-1969 
World Wide Web: http://highpoint-inc.com E-Mail HIGHPOINT@IBM.NET 


www.argentrf.com 
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d index/hot line 


Page FastFact Advertiser FastFact Advertiser 
Company Number Number Hotline Company Number Hotline 


AF Camm Supply 800-255-6222 Kenwood Communications 28 ........ 800-950-5005 
Air Comm 106 602-275-4505 _— Klein Electronics 108 760-631-2811 
Alexander Batteries .. ae 21 ........ 800-247-1821 Larsen Electronics 800-426-1656 
Andrew Corp. w.cccceceeeeces si cusses. 708-349-3300 Leavitt Communications Inc. .......... 50 847-676-8282 
Anritsu Company 408-778-2000 Lindgren R.F. Enclosures Inc. ....... 68 708-307-7200 
Antenex 800-323-3757 Marketronics 800-845-1230 
Astron Corp.-Irvine, CA 714-458-7277 = MAXrad, INC. ncscivssccsspecseceseress — 630-372-6800 
Astron Corp.—Sterling, VA 703-450-5517 McManus Communications ... 870-763-6250 
AMOG, URC ccsscsstevesccvessneccanssvvorcsansaee 77 803-892-2181 Mechem Electronics aneseaiy 540-891-0569 
Barnett Electronics Inc. 0.0.0.0... 83 800-423-3858  Micropath Corp. ooo... cee 93 303-526-5454 
Battery Pro 800-661-9401 Midland LMR 800-MIDLAND 
BEE Electronics 800-336-3115 Modular Comm. Systems 818-764-1333 
Berkeley Varitronics 732-548-3737 NARDA/L3 Communications 516-231-1700 
Bird Electronic Corp, ..ceeceseceeerees 36 29........ 216-248-1200 = N.C.G. C0. oe eeeeeereereesenerscreneeneese 76 714-630-4541 
Brown and Schwaninger 124 202-223-8837 New Hampshire Communications ... 89 603-668-3004 
Canadian Marconi 613-592-6500 New York Communications 914-471-5520 
CELWAVE 800-321-4700 Norcomm Corp 916-477-8400 
ChargeGuard Corp... - 800-458-3410 Optoelectronics Inc. ......... ee IFC 800-327-5912 
CommScope Inc si 704-323-4819 Optoelectronics Inc. ...... 41 800-327-5912 
Communications Specialists 800-854-0547 954-776-0031 
Communications Data Sves. Inc. ... 800-441-0034 PageCorp Industries 800-957-8700 
Computer Resources Inc. 00... 205-987-1523 Paging & Wireless Service Center.... 91 561-683-0022 
Connect Systems INC. .........ccceee 800-545-1349 Polaris Industries 404-872-0722 
Control Signal Corp, .........0cs wees 800-521-2203  Polyphaser Corp. wu. ee 56 800-325-7170 
Cooper General Corporation 305-223-6399 Premier Communications 909-869-5711 
Corporation Ten International 410-821-0008 Primus Electronics Corp 800-435-1636 
CPI Communications Inc. ............. 972-437-5320 Radio Express, INC... cece 82 800-545-7748 
Crystronies) WMGezasursccunsienenann 954-776-0031 Raine, In@w.:.cc..cccccwncnnnss 70 765-622-7687 
Daniels Electronics 604-382-8268 RCC Consultants 1006 732-404-2400 
Dapa Communications, Inc. ............. 5 716-373-7228 RCW Distributing 109 
David Clark 24 sac DOB-75125800: 9 RILON, INC@sassiisiscanncaniiinccs 55 48 
Dataradio Corp. sszscssavoiisreuseces 63 svar. EL02a9e=0002; BUEN, WNGrcicnscranacianacan 71 
Decibel Products Inc... 17 214-631-0310 Selectone 
Digital Communications Ine. ........... 66 306-781-4451 Sharp Communication 
Doppler Systems, ING..........006 74 vse, 802-488-9755 Shure Brothers Inc 
Doug Hall Electronics 67 614-261-8871 Simulcast Solutions 716-223-4927 
Duracomm Corp. ...... 48 816-472-5544 Sinclair Technologies Inc. . 800-263-3275 
42 213-257-0800  SoftWright 303-344-5486 
66 520-204-2597 Solid-State Communications 800-227-1226 
El Paso Communication Systems .... 87 915-533-5119 Survey Technologies Inc............... 14 11........ 503-591-5986 
EMA CORD sreiccorcinsonsexesapenerenerenermnese 57 602-581-2875 Sutter Buttes Two Way 113 530-674-7532 
Eupen Cable USA 44 813-527-7955  Telepath 510-656-5600 
Gabriel Electronics 61 207-883-5161 Television Equipment Associates.. 73 310-457-7401 
Galaxy Power, ING... eee 75 610-676-0188 Telewave INC. ue eeeeereeeeee 20 415-968-4400 
General Communications 94 128 800-356-3200 TESSCO 410-229-1000 
The Genesis Group 93 127 903-561-6673 Thunder Eagle 703-242-0122 
Hewlett Packard Co, 0.0.0... cece 86 110 707-577-2265  Transcrypt International Ltd........... 19 800-894-2609 
Highpoint Tower Technology Inc...95 129 813-854-1518  Trylon Mfg Co Ltd 
Richard Hirschmann 46 973-835-5002  Twitco Distributing 
37 800-949-9490 TX RX Systems INC. ....... ccc eee 3 716-549-4700 
91 800-442-3811 Uniden Corp. oes 31 817-858-3300 
33 206-450-6041 Vega, A Mark IV Company 818-442-0782 
IDA Corporation 59 701-280-1122 Vocom Products Co. LLC 69 .... B00-USA-MADE 
IFR Systems, ING... eee 23 216-522-4981 WETEC Electronics ed 111 901-286-6275 
IFR Systems, INC... 81 216-522-4981 Zetron Inc. we. rer 425-820-6363 
Instrument Associates ... .. 69 $01-947-4000 Zetron Inc. ... 425-820-6363 
International Crystal Mfg. ............... 75 FOS=236-B741, LEU WiC ecsscxsszasaprascsenrceaacecctenseenzaane 49 425-820-6363 
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YOU NEED AN ANTENNA. 


ANTENNAS BUILT TO YOUR SPECS 


Our expert staff is equipped to engineer and 
manufacture custom antennas and accessories to 
your specifications. We utilize the latest simulation 
and modeling techniques to quickly prototype and 
develop your antenna products. We pride ourselves 
on getting the job done right the first time as an 


extension of your team. 


Consider us your antenna experts. 
* Low Band 
© VHF 
« UHF 
800/900 MHz 
|,S.M. Bands 
Yagis 
Omni-Directional 
Mobile 


Portabl 
iy MAXRAD, we always have available a REE 


full line of high-quality antennas capable 


of fitting a wide variety of RF applications. 
But when your project calls for a custom 
antenna, we excel at working closely with 


you to build the right product, on time, on MA» i PAD moist 
budget and on target with the specifications STATE OF THE ART ANTENNAS 


you require. Big job or small, we will do DO 
what it takes to satisfy your antenna needs. CALL (800)323-9122 SEREMUISTE ARE, 


~ by 
OTT 
www. Mmaxrad.com 


See us at IWCE Booth 432. 
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__ $49.95 each | 


re 


DTD-1 $49.95 | PE-4/PE-15 


$79.95 | 


| $D-1000 $59.95 _— A/PE-1S 579.95 | 

tone Sequential Encoder. “Two-tone Seley Decoder. Single ‘Function DTMF Decoder. Multiple ‘Call POCSAG(RPC-AY= 
i t Mounts inside radio Programmable unt provides Provides switch outputs via Paging: Encaders. Where direct 
Gr other enclosure. Multiple call ‘switched. outputs from two-tone DIME. 1:25"x 2:0" 4 Control of local-area paging is 


capability. 1,25" x 2.0" x.4" 


paging calls. 1.25" x 2.0" x .4" desired: 1.78" x 1.03" x 35 


DCs-23 $59.95 1S-32P —»«$57.95—sTS-64 $54.95 | SS-32SMP _—«$27.95 SS-32PA —-§ 28.95 


Digital ‘Coded Squelch Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 

Encoder-Decoder, Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 

ammable to all codes. squelch for any FM trans- Decoder. 1.7" x 78" x 25" mable. .53" x 1.0" x .16" audible tones also ayail- 
36" "x 118" x 25" ceiver. 1.25" x 2.0"x.4" able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... sky’s the limit in our efforts — products. Call for details on 
bringing you tone signalling toward customer satisfaction. _ these and all your tone signal- 
products that are as reliable as Shown are afew of our __ ling needs. A free catalog will 
the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and eee COMMUNICATIONS SPECIALISTS, INC. = 


‘ 426 WEST TAFT AVENUE * ORANGE, CA 92665-4 
our no hassle one year war (714) 998-3021.» FAX (714) 974-3420 = 
ranty, and you’ll realize the We Eire Usa. (800) 854-0847 » FAX (200) 850-0547 Se 


(Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San’ Mateo, CA 94403;USA «Phone (415) 574-1421 «BAX (415) 574-5297 - Also in Italy and Spain 
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